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Foreivord 




T HERE is a great need at the present time to investigate the changes being affected in 
agricultural patterns through development of natural resources, government poli¬ 
cies, seed-fertilizer-water technology and modern innovations in agricultural sector. In 
the present research work entitled ‘An Agricultural Geography of Haryana’, Dr. Jasbir 
Singh has clearly highlighted and emphasized the spatial and temporal aspects of the geo¬ 
graphy of agriculture of Haryana by taking into consideration the aforementioned vari¬ 
ables. The value of the work has been enhanced through the inter-regional comparisons 
and portrayal of regional imbalances in agricultural activities, thus clearly demarcating 
areas of negative and positive anomalies in agriculture within the borders of the State. 

Apart from a full explanation of the patterns and trends in the agriculture of Haryana, 
the author has used the various cartographic methods and statistical techniques to add 
to the value of the book. Additionally, at appropriate places summary statistics have 
been tabulated in the form of comprehensive tables which enhance the value of the 
relevant maps. 

The treatment of the subject in this book provides a framework within which scientists 
working in different but related fields can integrate material appropriate to their own 
interest. I am sure, agricultural economists, agricultural scientists, planners, adminis¬ 
trators and students will find the analysis useful to their purpose. To sum up, the author 
has presented a vast amount of important information in the form of indices for agricul¬ 
tural planning in a very palatable form suggesting the re-casting of fann planning in the 
State on the basis of thirty-six agricultural development blocks; it is an entirely pioneer 
attempt and easily understandable even by the non-professionals. 



Vice-Chancellor 
Kurujkshetra University 
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Introduction 


GRICULTURE has dominated the rural landscape and claimed the best part of the 



r\ cultivator’s waking hours for centuries in Haryana [Figure 1(a)]. Even today it 
dominates the countryside: the census of 1971 reveals 82.33 per cent of the total popu¬ 
lation engaged primarily in the tilling of the soil. Yet the pace of development in 
agriculture has been a tardy one and in spite of the recent agricultural upheaval in an 
organized form during the Five Year Plans, the agriculture throughout most of Haryana 
is still essentially tradition-oriented in the use of land for food crops, in the use of food 
crops for man and cattle and even, to a considerable degree, in the methods of 
scratching and culturing the soil. The rural landscape continues to be strikingly 
characteristic of the oriental viewpoint and it is the traditional peasant-proprietorship 
that enjoys all significant control over the agricultural pattern along any cross-section. 

Since agriculture is the most common and widespread of the ways in which man gets 
his living and the geographers are primarily concerned with man’s varied impact on the 
earth’s surface, a considerable amount of geographical research needs to be devoted to 
the geographical investigation of agriculture. Truly, many accounts of the agriculture of 
Haryana are available, but they all suffer from insubstantive research and inadequate 
methodology. This work would appear to fill a senousjgap in that it brings together 
studies of the natural, economic and social environments as they appear relevant to 
land-use. It is possible to provide a surprisingly full picture of the agricultural geography 
of Haryana by collecting information, as available in statistical form, from other sources 
like the reports of administrators, agricultural officers, soil surveyors and visiting experts 
or, investigations by research workers in a wide range of disciplines. But the contribution 
these make is meagre and existing in isolation, though collectively these can be usefully 
compiled into a geography of agriculture of the state. 

Extensive writings and references on the agriculture of Haryana in the District Gazetteers, 
Settlement Reports and Economic Inquiry Reports are neither complete nor systematic. 
No significant contribution has been made towards a systematic and comprehensive 
geographical analysis. Not until the end of the mid-’seventies, did anything resembling 
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a comprehensive agricultural geography of the state, restricting itself to a statistical 
study of crop distribution and production patterns at mesochoric scale, appear. The 
Economic and Statistical Organization of the Government of Haryana has indeed 
organized a few investigations in agriculture, hut to the author such efforts appear 
piecemeal in terms of areal and archival coverage. 

A useful approach would be to analyse each agricultural set-up in terms of its inherent 
characteristics or traits (Whittlesey, 1929). This type of orientation in research is desirable 
because it leads to a causal inquiry. There is an inescapable need for a series of such 
investigations of agriculture in India on account of tfie heavy reliance of the population 
on agriculture and the challenging food problem. Until this is done the picture of agri¬ 
culture in the developing land will remain vague and inadequate. It is in this spirit that 
the present study pertaining to the agricultural geography of Haryana—a spatio-temporal 
investigation—has been taken up. 

PURPOSE AND METHODOLOGY 

There is a near unanimous agreement on the primary purpose of a geographical inquiry 
into the spatial variations of the Landwirtschaftsformation (agricultural formation). In 
its broadest sense, the present work strives' to bring to light the spatial variations in 
agricultural formations and geographic associations advocating a greater quantification 
in the description of regional distributions. Facts are arranged in a systematic order; 
present agricultural situations are rationally mappedrdescribed and interpreted, and the 
future course of development is predicted. The terms of discussion are in the main specific 
because every geographical information on agriculture rests upon facts and a logical 
progression of argument. The main aipi of this study is the investigation of the spatial 
arrangement and distribution of ^agricultural phenomena, the degree of correspondence 
between them, and the delimitation of wegker areas. It will also take into account the 
regional imbalances in levels of irrigational facilities, resource-use, land-use efficiency 
and agricultural production. 

Organization of the surface of the earth into spatial units having stated levels of difference 
in specific characteristics is the aim of regional geography. From a methodological 
viewpoint the procedures employed in regionalization by geographers and sociologists 
fall into two categories: (a) observational-descriptive, and (b) observational-relational 
(Zobler, 1957). In this investigation both methods have been used. Initially the 
regionalization is explained and delimited in terms of some values of fundamental physi¬ 
cal, economic and agricultural characteristics. However, the observational-relational 
procedure permits the use of statistical testing for validating the regionalization. Statis¬ 
tical testing will help in validating the outer limits of homogeneities objectively and 
stating the level of difference by employing the concept of statistical significance, instead 
of relying arbitrarily on chosen quantitative spatial differences. Statistical tests are the 
appropriate tools to be used to ascertain the level of difference between the regions: 
the level of difference must be grasped as it forms the basis of final regional delimitation. 
One must measure qnd examine the range of differences and their significance from 
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region to region. In so doing, significant similarities and differences in farming, which 
are either not readily observable or not immediately apparent, may well come to light 
and be tested statistically. In this way statistically validated regions, which differ from 
each other in observational-descriptive treatment, can be retained provided they 
show significant differences; those that do not can be grouped together to form a 
region having a different spread. 

Ideally, each investigation in agricultural geography should involve four stages: the 
identification of the problem; the collection of relevant data; the formulation of a hypo¬ 
thesis or hypotheses; and the testing and modification of hypothesis to provide an 
adequate explanation (Coppock, 1969). These stages are strictly followed in this investi¬ 
gation. Further, the quantitative analysis of areal distributions to discern the presence 
and form of patterns is of great interest to agricultural geographers. Patterns can be 
described from maps by visual interpretation and can be related to influents. The 
problem, however, is that individual researchers vary in their interpretation of the form 
of patterns and relations. To overcome this drawback, the concept of correlation 
coefficients and the drawing of isocorrelates can be applied to the spatial distribution of 
agriculture. 

There is a need for providing agriculturalists with all the information .about Jiow farmers 
have adjusted their farming operations to different physical and economic conditions. 
Agricultural geography, to be of value to mankind, should offer information that would 
enable the planners to plan and the farmers to use natural resources to the greatest 
possible economic advantage in solving the greatest problem of the world, the Hunger, 
which is more important than its academic justification when the developing countries 
of the world are faced with population explosion. If geography is ever to influence 
political and social policies, it must deal with ideas that seem to be of critical importance 
to government and society, the ideas conveyed in terms that leaders can understand 
(Bowman, 1932). This quest has been made through maps and text in this geography 
of the agriculture of Haryana. Such ‘maps’, influencing the ‘conspectuses’ and ‘mental 
maps’, which all administrators and politicians should have of the areas for which they 
are responsible, play an important part in decisions about where agricultural and other 
developments will occur and the nearer they approach to reality, the better the prospect 
that decisions will match the actual needs of the area. Additionally, the geographer 
must sooner or later emulate the work of the development agencies, if his work is not to 
remain superficial: the author has kept this view in mind. 

Like other sciences, geography has grown progressively more technical, specific, and 
analytical. It remains to be seen whether these advances have given it any greater value 
in helping man to become better adjusted to his environment (Bowman, 1932). It is being 
recognized that planning consists largely of guiding the tiller of the soil to adjust to 
environmental conditions, to explore available agricultural resources efficiently, to 
discover trends in land-use within definite units of area and to facilitate and direct these 
trends, rather than to impose some preconceived pattern of land-use. The scientific 
basis of planning thus becomes the systematic study of areas, all of the critical facts and 
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relationships within and between areas in their several phases—physical, economic, social 
and political (McMurry, 1936). There is a good deal to say about the systematic study 
of agriculture and use of the land of Haryana but until recently no comprehensive geo¬ 
graphic inventory in agriculture has been recorded. There is a need of providing land-use 
inventory with its wide range of interests. The present investigation has focussed much 
attention on the agricultural development and at the same time has dwelt specifically on 
concomitant changes in the agrarian economy of the state. The author regards the 
spatial determination of agricultural potentials as based upon past and present agricul¬ 
tural performances as an attempt toward the prolongation of observable spatial trends. 
This investigation reviews such problems as physical adequacy of land and water resources, 
technological attainments and possibilities, and the capacity for acceptance of and the 
propensity for resistance to the adoption of ideas and practices permitting full attainment 
of agricultural potentials. Such an approach is imperative because of the ability of 
Haryana to supply sufficient food for likely population increases for the next 
decade. 

Finally, the goal of this geographical investigation in agricultural character of Haryana 
is one of describing and explaining the geographic distribution of agricultural facts— 
spatial phenomena on the surface—in terms of temporal progression of agrarian develop¬ 
ment. The geographic Produktenkunde (product information), thus derived, can be 
principally used for an applied aspect of agricultural geography, viz. providing the 
agricultural sciences, plant and agricultural-production sciences, in particular, with the 
information to orient them towards the most successful methods of an agricultural pro¬ 
duction process based on anticipated geographical hopes and aspirations as well as past 
experiences. This study wj 11 be at the service of the agricultural scientists, its special 
attraction being its utilitarian purpose. 

APPROACH 

Three main approaches to the geographical study of subsistence agriculture can be sug¬ 
gested, namely, an ecological approach, the land utilization approach, and a statistical 
approach (McMaster, 1962). A statistical-ecological-physiognomic approach is adopted 
in this investigation: agricultural statistics are used to determine the distribution of land- 
use and crops, not in absolute terms, but as percentages to discover the significant con¬ 
centrations and dislodgements. Statistical methods, yielding direct illuminative and 
quantitative information on factor analysis and testing of pattern boundaries, are 
adopted for a good understanding of agriculture. Emphasis is laid on applied ecology 
because the object is to study the different ways in which man raises crops within a farm¬ 
ing system under a particular environment. Physiognomic approach is espoused because 
it is not only an attempt at an agriculturally conditioned landscape, in addition it also 
attempts therewith to understand and determine the spatial distribution and pattern of 
the various agricultural apparitions—the manifestations and results of natural and human 
factors. The application of statistical method, it is believed, will introduce new types 
of measurement, clarify present methods of analysis, and give results which are quantita¬ 
tively exact. Fortunately, some of the younger men are cultivating this type of 
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exploration and we await with high expectation the statistical wonders which we are 
hopeful they will perform in the geographical investigation of agricultural landscape. 


FIELD WORK, SAMPLE DESIGN AND MAPPING 

The ideal method of quantitative study is by systematic field work. To the future of 
geography the geographic survey may contribute as important a role as systematic areal, 
survey has done in the various fields of geology (Sauer, 1924). Systematic field work 
plays a prominent role in agricultural geography. Its purpose is to supply an adequate, 
systematized body of significant data of agricultural relevance out of which permitted 
generalizations with increasing diversity of value to agricultural scientists may suggest 
better future planning. For a detailed mapping of small areas the entire areal coverage 
is possible. On the other hand for large areas like a state, the sample areas have to be 
positioned systematically for maintaining accuracy in mapping, discussion, and analysis. 
However, if one plans to use statistical analysis, one must choose one’s sample in such 
a way so as to give every individual enumeration unit in the universe an equal chance of 
being chosen (Wood, 1955). The positioning of the sample areas can be done in many 
ways, none of which is without limitations. The simplest method is systematic unbiassed 
dispersal of samples over the entire area. Random samples with the help of ‘random 
numbers table’ have been selected from the frames provided by grids confining to the 
boundaries of 104 assessment circles [Figure 1 (b)J. It is hoped that this technique has 
observed the principles of maintaining accuracy in sampling. Limited time and funds and, 
the extent of the area dictated the restrictions on the number of sample villages to be 
selected: 613 villages are taken for this investigation, thus reducing the field time 
[Figure 1 (c)]. A sample of this size covers about 12 per cent in terms of area and total 
population of the state of Haryana. The area is not so homogeneous, however, as to 
encourage complete random choosing of such a large sample. There is a gradation 
of land-use and irrigation intensity from high values to low values, as indicated by the 
gross area sown as a percentage of the net area sown and the net area irrigated as a 
percentage of the net area sown respectively (Singh, 1972 and 1974a). It was assumed 
that such a situation will help in choosing the samples; use has been made of the maps 
of intensity of land-use and irrigation keeping in mind the different strata of intensity 
of cropping and irrigation during the course of sampling. 

Sample studies must be supplemented by questionnaires and, wherever possible, by aerial 
photographs, occasionally making blanket coverage possible and field work of the whole 
area unnecessary (Gregor, 1970). The aerial photographs are of value in field mapping, 
primarily in terms of the speed and accuracy they make possible. First, they provide 
a superabundance of information that can be read and constructed directly from the 
photographs; and second, they provide a considerable amount of valuable data that do 
not have to be recorded in the field. Since speed coupled with accuracy is an inherent 
quality of the unit area method, mosaics are thus essential to its effective application 
(Hudson, 1936). Aerial photos decipher the agricultural patterns of the time when the 
sorties were made and come close to reality. Moreover, the drawing of land-use maps 
from the airphotos is independent of computations, and needs only the trained eye of a 
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Figure 1 ( c ) 
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KEY TO FIGURE 1(b) 

Identification Assessment Circle Identification Assessment Circle 

Number Number 


1 

Seoty 

38 

Amrain Bagar 

2 

Pahar 

39 

Behai Siwani Bagar 

3 

Pahar 

40 

Loharu Bagar 

4 

Ghar 



5 

Seoty 

41 

Naili 

6 

Kandi 

42 

Rangoi 

7 

Khaddar Som 

43 

Barani 

8 

Khaddar Jamuna North 

44 

Nehri 

9 

Bhangar 

45 

Bagar 

10 

Khaddar Jamuna South 

46 

Naili 



47 

Barani 

11 

Ambala 

48 

Rangoi 

12 

Bet Markanda 

49 

Nehri 

13 

Chhachhra Northern 

50 

Bagar 

14 

Khaddar Thanesar 



15 

Bhangar Thanesar 

51 

Bagar 

16 

Chhachhra Southern 

52 

Naili 

17 

Naili 

53 

Rohi 

18 

Anderwar 

54 

Khaddar 

19 

Pawad 

55 

Bhangar 

20 

Khaddar Indri 

56 

Eastern Nehri 



57 

Western Nehri 

21 

Bhangar Indri 

58 

Southern Nehri 

22 

Nardak Indri 

59 

Meham 

23 

Nardak Karnal 

60 

Nehri Awal 

24 

Bhangar Karnal 



25 

Khaddar Karnal 

61 

Nehri Som 

26 

Pehowa Bhangar 

62 

Nehri Doyam 

27 

Nardak Kaithal 

63 

Barani 

28 

Bhangar Kaithal 

64 

Rajputana 

29 

Khaddar Panipat 

65 

Nehri 

30 

Panipat Khas 

66 

Barani 



67 

Northern Dehri 

31 

Bhangar Panipat 

68 

Southern Dehri 

32 

Jind Khas 

69 

Chahi 

33 - 

Narwana 

70 

Bhud 

34 

Barani 



35 

Nehri 

71 

Nahar 

36 

Eastern Haryana 

72 

Tal Awal 

37 

Western Haryana 

73 

Tal Doyam 
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Identification Assessment Circle 
Number 


74 

Tibba 

75 

Peskoh 

76 

Tehsil Khas 

77 

Kanina 

78 

Kami 

79 

Tehsil Khas 

80 

Nalwati 

81 

Gurgaon 

82 

Bhuder 

83 

Sahibi 

84 

Bhora (Bahora) 

85 

Sohna 

86 

Pataudi 

87 

Sahibi 

88 

Khari 

89 

Sherin (Mitha) 


Identification Assessment Circle 
Number 


90 

Pahar 

91 

Bawal 

92 

Khaddar 

93 

Bhangar 

94 

Dahar 

95 

Khaddar 

96 

Bhangar 

97 

Taoru 

98 

Dahar 

99 

Bhangar 

100 

Dahar 

101 

Dahar 

102 

Bhuder 

103 

Bhangar 

104 

Chaeknote 


KEY TO FIGURE 1(c) 


Identification 

Community Development 

Identification 

Community Development 

Number 

Block 

Number 

Block 

1 

Pinjaur 

v 19 

Panipat 

2 

Raipur 

v 20 

Madlauda 

3 

Naraingarh 



4 

Ambala 

21 

Narwana 

5 

Barara 

22 

Kalait 

6 

Bilaspur 

23 

Rajaund 

7 

Chhachhrauli 

24 

Asandh 

8 

Jagadhari 

, 25 

Safidon 

9 

Ladwa 

26 

Jind 

10 

Shahabad 

27 

Uchana 



28 

Tohana 

11 

Thanesar 

29 

Ratiya 

12 

Guhla 

30 

Baragudha 

13 

Kaithal 


14 

Pundri 

31 

Dabwali 

15- 

• ' ■ / 1 

16 

Nilukheri 

32 

Rania 

Karnal 

33 

Sirsa 

17- 

Nisang 

34 

Fatehabad 

18 

Gharaunda 

35 

Bahuna 
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Identification 

Community Development 

Identification 

Community Development 

Number 

Block 

Number 

Block 

36 

Barwala 

60 

Tosham 

37 

Hisar II 



38 

Hisar I 

61 

Loharu 

39 

Hansi I 

62 

Bhandwa 

40 

Narnaud 

63 

Dadri 



64 

Mahendragarh 

41 

Hansi II 

65 

Narnaul 

^42 

Samalkha 

66 

Chaudhri Ka Nangal 

43 

Mundlana 

67 

AteJi 

44 

Kathura 

68 

Kanina 

45 

Gohana 

69 

Khol 

* 46 

Ganaur 

70 

fiawal 

47 

Sonipat 



48 

Rai 

t/71 

Rewari 

v 49 

Kharkhauda 

72 

Pataudi 

\Ao 

Rohtak 

73 

Gurgaon 



74 

Sohna 

51 

Meham 

75 1 ' 

Faridabad 

52 

Kalanaur 

76 

Ballabgarh 

53 

fieri Khas 

77 

Palwal 

* i/54 

Bahadurgarh 

78 

Nuh 

y$5 

Jhajjar 

79 

Hattin 

56 

Salhawas 

80 

Hodal 

i/57 

Nahar 



58 

Baund 

81 

Punhana 

59 

Bhiwani 

82 

Firozpur Jhirka 


skilled interpretor. The aerial photographs have not been used in this work to draw the 
land-use, cropland use and land capability patterns because of their non-availability. 

The agricultural census information has particularly benefited field work and also the 
same has great significance for distinguishing far-flung spatial patterns and recognizing 
geographic relationships (partial or simple or multiple). Readily available sources of 
agricultural statistics have helped to work out a detailed regionalization in the agricul¬ 
tural geography of Haryana based on a mammoth volume of primary and secondary 
data. It was assumed that the variable size of the sample villages may make the direct 
comparison of absolute data difficult and therefore the data had to be transformed to a 
unit area basis such as ratio (the highest level of measurement) and density. 
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A voluminous and a large variety of raw statistical data have been fed to machines for the 
extraction of ratios by relating one category to the next comparable higher category, 
such as net area irrigated to net area sown, rice area to total harvested area and so on. 
The oldest and most popular method of data manipulation used in agricultural geography 
is the ratio derivation—a procedure which can be used to draw both generalization and 
relative situations. Ratios, once determined, might be used as identifying index figures 
for various types of farming, and isopleth maps made from these ratios may prove 
helpful in determining the areal spread of different farming systems (Wellington, 1929). 
This work is free from monetary-based generalizations because the majority of the farmers 
are poverty-stricken peasant-proprietors operating on a full or partial subsistence basis. 
Input-output ratios cannot be derived due to the non-availability of the requisite informa¬ 
tion. For this reason this work is almost innocent of such economic data, as most of 
the analysis deals with the geography of agricultural formation. Absolute figures pose 
vexing problems because the spatial comparisons and relationships between various 
associated agricultural phenomena cannot be ascertained and those data do not fit into 
a standardized statistical tests and cartographic representation unless changed into 
ratio-converts. 

Cartographic representation of ratios is a stimulant and produces popular thematic or 
special-purpose maps. In this investigation preference has been given to quantitative 
maps, especially to those employing isopleth and choropleth techniques. The interest 
of the writer in ratio-isopleth maps, which are highly suggestive as to the utility of ratios 
and isopleths for regionalization, is aroused by the classic works of Baker (1926), Welling¬ 
ton (1929 and 1930), and Hartshorne and Dicken (1935) in agricultural geography. * 
Geographers as well as workers in several other disciplines have long employed certain 
ratios in the investigation and delimitation of regions. A few of the ratios, notably 
that of population to area, have been used as the basis of isopleth maps which reveal 
more effectively than any other instrument so far devised the areal spread and variation 
of these ratios (Wellington, 1930). For land-use and crop data where area spread is of 
great significance the ratio-isopleths should be used only for regionalization, and not for 
showing the spatial distribution and delimiting patterns. In this investigation the 
construction of a few ratio-isopleth maps of livestock interests and important crops has 
brought to light only some new or more accurate regional knowledge, investigation and 
comparisons. Further, critical isopleths can be better employed to set the limits to areas 
and determine the location of boundaries of large regions within which any agricultural 
phenomenon dominates. Statistical methods like frequency distribution and quartiles 
and octiles have been put into use to the setting of the critical isopleths and isocorrelates. 

The topographic (microchoric) studies are vital parts of the chorographic (mesochoric) 
or geographic (macrochoric) investigations. But before the topographic (microchoric) 
studies are made significant, their relationship to larger patterns must be demonstrated 
(James, 1934). This view has certain merit in that it suggests something fundamental, 
that is, the larger distribution patterns at mesochoric scale should be the primary purpose 
of a geographical investigation in agriculture. Such delineations may be used as a guide 
in the selection of a ‘typical area’ for detailed field micro-geographic investigation. 
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Introduction 

Detailed, field investigation of an extensive area is difficult because of time limitation, 
but the ratio-isopleths may serve a useful purpose at appropriate places in filling in the 
spaces not actually covered by field reconnaissance and data-compilation. The construc¬ 
tion of isopleth maps from ratios of all villages of Haryana will entail much calculation 
and tabulation, as well as difficulties in the choice of base maps, in the drawing of isopleth 
maps and, in having products suitable for the printed page. Hence it precludes the use 
of the ratio of all villages. With a view to helping those converts who are interested in 
microchoric studies involving geographical discipline, the author ventures to draw maps 
with the ratios of 613 sample villages which have been chosen with standard statistical 
techniques—a combination of many sampling methods. Rough isopleth maps of the 
significant agricultural phenomena are drawn to discover distinctive core areas. Further, 
by comparing these maps one can discover the fundamental regionalizing criteria. 

The closely interwoven but highly variegated spatial pattern of physical, social, historical 
and economic factors influencing Haryana’s agriculture has provided opportunities as 
well as posed problems in mapping with isopleths. Choropleth maps that represent 
statistics by political divisions or revenue units have been popular as a substitute because 
they are better suited for representing the generally more spread-out agricultural features. 
Their wide use is understandable because returns compiled in schedules related to the 
area-data of sample villages. A good amount of them, as accompaniments of geogra¬ 
phic research in this work, has contributed significant material to the analysis of spatial 
differences and geographic associations. In Haryana, data are available not only 
for all-villages but for all operational holdings for the year 1971 as covered by the 
Agricultural Census Organization. There is also a question as to how much should be 
covered. Being on mesochoric scale, this work depends largely on the scale of the final 
map. As a rule, enumeration units should not be too small; the practical test of what is 
not too small is to determine if the particular divisions can be shown clearly on the scale 
of the final map. Sample villages along with the adjoining ones have given mappable 
units of a reasonable size and it is certain that isoplethic and choroplethic methods will 
constitute an infallible guide of much significance in interpretation, generalization and 
regionalization of the agricultural formation of Haryana. 

Nothing is more fundamental in geographical research than the recognition and descrip¬ 
tion of similarities and differences in cultural and physical behaviour from place-to-place. 
Although this concept of spatial association is central to the science of geography, the 
techniques presently employed to recognize and describe such relationships are often 
somewhat less rigorous (Robinson and Bryson, 1957). In modern times the task has 
become much easier because of the computer which can complete the job of correlations 
within a matter of few minutes. Spatial correlation is exhibited when a variation from 
place-to-place in the occurrence of one variant is accompanied by a similar place-to-place 
change in the occurrence of contributory cause. The former may be dependent and the 
latter independent or the both can be dependent variants. Such associations in related 
elements (cropped area and irrigation or rainfall) have often been recognized by compar¬ 
ing the choropleths or isopleths of distributions of those agricultural phenomena, and 
the association-generalizations are drawn from them. These leave much to be done 
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because of their being ‘vague-generalizations’, but they have been extremely useful in 
explaining areal variations and associations in land-use and cropland-use patterns in 
class rooms. At some occasions many correlations, however, are not so clearly dis¬ 
cernible, e.g. the cropping-rainfall association in a rainfed area. But where it is an 
irrigated farming, it is difficult to escape the use of the statistical methods for quantifying 
the degree of spatial-associations within the variants. If some objective, quantitative 
measure of association could be applied that would make such expressions as ‘slight 
tendency’ or ‘strong tendency’ to be more precise, it appears that the advancement of 
geographic analysis would be expedited materially (MaCarty et al ., 1956). It is felt that 
factor analysis must be adopted to draw logically sound generalizations of correlations. 
Further, it has provided the means for studying a larger number of variables and also 
made it necessary to have a way of comparing, calculating and sorting the degree and 
direction of influence. Isocorrelates (Rose, 1936) are drawn from the computerized 
information and a series of isocorrelate maps have been employed to describe and inter¬ 
pret the spatial patterns as appeared to be associated in their occurrence. 

Intimate personal contact with Haryana since 1950 has also helped the author consider¬ 
ably in Conducting a systematic land-use analysis. The correlation of field observ¬ 
ations and data has been demonstrated. The essential matter of information for 613 
sample enumeration units so derived is presented in graphs, diagrams, choropleths, 
isopleths and isocorrelates, after comprehending in a manageable form a large body of 
data to a book size. The map is the sine qua non in geographical analysis, synthesis and 
interpretation. And in the mapping of computerized elements of agricultural control 
and formation utmost accuracy has been maintained by observing the principles of 
cartography. Most of the maps are choropleths in which regional differences in the 
importance of particular elements are shown by differences in the density of graded 
shades. The choice of the class interval is a compromise of three ideals, that is, the 
quartile method, the selection of values which group areas with similar physical and 
socio-economic characteristics, and the production of maps giving homogeneous blocks 
of shading rather than fragmentary patterns. The regional differences are then statisti¬ 
cally tested, so that the maps may be effectively comprehended. Thereby, the class 
interval will conform to geometrical progression. The same geometric intervals using 
the same choropleths have been used wherever comparison is needed, since this would 
make the temporal interpretation easier. By using simple and effective cartographic 
methodology, the results are exposed in sharp focus, through a set of maps. The data 
used pertain to sample villages, assessment circles, blocks and tehsils [see Figures 1(a), 
1(b) and 1(c)]. It is hoped that such maps of distribution will themselves be a challenge 
to producing more adequate explanations. 

DESIGN OF THE INVESTIGATION 

Farming across Haryana in a northeast southwest cross-section is not uniform for obvious 
reasons. It is generally commercially oriented in the northeast to be replaced gradually 
by subsistence farming in the southwest. The regional variations in the distributional 
patterns of agricultural controls alone may reflect a number of agricultural formations. 
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The areas having better rainfall situation and assured irrigational facilities differ from the 
areas where rainfall is low or scanty and highly truant, irrigation facilities arc available 
only to a small proportion of the cropped area and further potentials of developed water 
supply are limited. In the latter, particularly the southwestern sandy Bagar, the progress 
in agricultural development would not only be at a slower pace but also unsteady as 
compared to the northeastern sector. Obviously in such areas, the agricultural develop¬ 
ment would take longer time to get stabilised around higher levels of production. All- 
Haryana statistics mask the regional distribution and developments and, therefore, the 
urgent need is to map and measure, with more precise methods, the range of differences 
in spatial distribution, association and changes in agricultural formation from place-to- 
place—a first-order business of an agricultural geographer. The second-order 
business is to review and discuss the areal differences (Singh, 1974b). These considera¬ 
tions have influenced the approach adopted and the arrangement of chapters in this 
book. 

Chapter I puts into perspective the general trends in agriculture at over-all scale during 
the past 35 years in which Haryana’s peasant-proprietors decided to make the state not 
only self-sufficient in food but also one of the major grain surplus states in India. During 
this period, Haryana has changed from a predominantly famine-stricken and subsistence 
rural economy to an overwhelmingly food surplus area as a result of a shift in agricultural 
policy over major parts from one of protection to one of laissez-faire. Further impetus 
was also given by the government involvement, virtually in every aspect of agriculture. 

Chapters II to V examine systematically the major factors affecting the choice of farming, 
namely, (a) physical factors in the widest sense: the form of surface; the climate, parti¬ 
cularly rainfall characteristics; the soil; the ground water and surface water resources; 
the hydrological hazards such as flooding, waterlogging, salinity-alkalinity; and so on 
(Chapter II), (b) development of water resources: the basic need of agriculture (Chapter 

III) , (c) consolidation of holdings, land tenure and size of operational holdings (Chapter 

IV) and (d) technological innovations in agriculture (Chapter V). Ultimately, each of 
these can be modified to varying degrees, but they circumscribe a peasant-proprietor’s 
immediate freedom of choice in the cropping pattern. The treatment is comprehensive 
and an attempt has been made to interpret the variability of non-physical factors in the 
context of the pattern and distribution of agricultural formation. Chapter III is the most 
significant one and deals with the contemporaneous and temporal geography of irrigation. 
It has gained a new depth through a logical analysis of systematically collected data, 
which has well equipped the writer for the study of composition, practices and changes in 
the irrigational facilities in Haryana. Of course, farmers have no absolute freedom in 
choosing a cropping pattern, even when they know well about its commercial profitability. 
They cannot choose a cropping pattern of their own choice because of the volitional 
command of agricultural water in shaping the Landwirtschaftsformation. Normally 
they must select only from among those crops for which the prevailing physical and non¬ 
physical features are suited. These characteristics can be changed by rationalized 
improvement in developed water supply with canals and tube-wells which are considered 
as arteries and pulsing hearts in the farming all over Haryana. Contemporaneous 
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regional imbalances and future potentials in the developed agricultural water have been 
brought to light, and whether the differences are significant or otherwise, these have been 
tested statistically. 

Chapter VI is devoted to the intensification of agriculture, that is, possibilities of the 
physical expansion of the arable land and potentials of raising more than one crop during 
an agricultural year. 

Chapter VII is a mine of information about the regional pattern of areal coverage of 
foodgrain, food, fiber and forage crops (i.e. the cropland-use and the changing patterns), 
and their relationship with rainfall, soil and irrigation zones by adopting an observational- 
descriptive approach. In Chapter VIII, the regional imbalances in levels of agricultural 
production have been examined, making available much of the material needed for the 
delimitation of ‘weaker areas’. Chapter IX is mostly devoted to discovering the place 
of livestock in agricultural economy and to gaining insight into the possibilities of mixed 
farming in areas where agriculture has achieved a status of stabilized-commercial farm 
economy. 

The determination of areas of homogeneity inevitably must come late in an investigation. 
Only after an ample and sound body of data has been gathered and the significant relations 
between various categories of data have been ascertained can important or essential 
homogeneities of areas be determined. Only after such homogeneities have been estab¬ 
lished the boundaries of areas of homogeneities can be drawn with any approach to 
precision (Wellington, 1934). The analysis of the component areal units is integrated in 
order to derive cropping pattern end crop production association regions which are the 
reflection of the function of physical and non-physical factors. The significance of 
differences from region to region has been ascertained statistically and finally, suggestions 
and projections for these regions have been drawn. The findings have been brought 
together for the use of agricultural scientists, irrigation engineers and policy makers for 
future farm-production orientation to be directed by geographical hopes rather than 
uninformed aspirations: it is hoped that such planning will be realistic than theoretical. 
Keeping these facts in view. Chapter X deals with Haryana’s agriculture, its problems 
and its future prospects analysed on the basis of the regionalisation determined with 
multigrade criteria. 
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CHAPTER I 


General Trends in Agriculture 


I N a short span of time Haryana has come to occupy a place of pride in the field of 
agriculture. Prior to 1951, the agricultural geography of Haryana was marked by 
contrasts between a mainly pastoral southwestern Bagar and a predominantly subsistence 
arable farming, showing at places considerable fluctuations from year to year in rainfed 
as well as irrigated areas. The network of relationships that provides the context within 
which farmers make decisions has however changed significantly since the beginning of 
’fifties. From a largely food deficit area, Haryana has today become one of the most 
uniquely developed agricultural regions of the nation. The state which constitutes 
only 1.44 per cent of the geographical area and 1.82 per cent of the total population ol 
the country now contributes as much as about 5 per cent towards the country’s total 
food production. Besides, agriculture as a primary sector and the mainstay of over 82 
per cent of the population living in villages accounts for about 60 per cent of total state 
income, and provides sinews for industry in the form of raw material. 

The main instruments of change in the agrarian economy of Haryana, have been the 
assiduous farmers who migrated from the Canal Colonies of Pakistan as a result of 
partition. The transformation has been accelerated by a revolution in the geography 
of irrigation, a phenomenal improvement in transport and communication of ideas, a 
significant ease of accessibility, and rising standards of living. Since 1967, increased 
governmental role and state-supported research and publicity in agricultural affairs 
have brought about significant changes in the cropping pattern and agricultural produc¬ 
tion. The basic idea underlying the new agricultural strategy and the campaign approach 
is to have an intensive educational effort for a specified period of time on an important 
aspect of the development programme with a view to arousing the enthusiasm of the 
farmers and motivating them to adopt the latest innovations. The use of the campaign 
method as a device to educate and help and assiduous Haryanvi farmers to adopt new 
production technologies has been the most significant part of the extension programmes 
of the state, and particularly since her inception on November 1, 1966. The compre¬ 
hensive ‘Agricultural Production Programmes’ have brought about far-reaching changes 
in the agricultural structure of the state. The ensuing discussion presents a brief account 
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of the overall dynamics of agriculture as a prelude to examining the spatial contemporary 
agricultural formations and recent changes therein at a later stage. This write-up is 
based on the all-Haryana agricultural statistics, more or less for the period 1938-39 to 
1972-73 abstracted from secondary sources. The overall changes in agricultural structure 
have been brought into sharp focus by using the indicators of change covering the Pre- 
Independence (1938-47), the Post-Independence (the Period of Reconstruction, 1947-51), 
the First Five Year Plan (1951-56), the Second Five Year Plan (1956-61), the Third Five 
Year Plan (1961-66), the Annual Plans (1966-69), and the Fourth Five Year Plan (1969-74) 
periods. 

Haryana is rich in agricultural resources and yet, paradoxically enough, she has remained 
poor till recent times because of stagnation in the subsistence agricultural economy, 
politically motivated developmental disparity between the Haryana region and the rest 
of the state of Punjab, undue reliance on aberrant monsoon and absorption of the sixty 
years of 20th century gains in population. For decades preceding Independence and even 
few years succeeding it, agriculture remained mostly neglected and bound within tradi¬ 
tional moorings, and suffered set-backs. It was not affected by advances in agricultural 
sciences and technology. Despite an increasingly progressive agricultural society, 
farming is still very much less productive ad valorem in certain parts because of inferior 
foodgrain subsistence farming, particularly in the sandy undulations of southwestern 
Haryana, where the choice of farming system is governed primarily by the interaction of 
relief, climate and soil, and secondarily by the economic circumstances and the personal 
preferences and skills of the farmers. 

The first ever planned effort to develop Haryana’s agriculture began in 1951, the year 
when the First Five Year Plan was launched. Thereafter, in some parts, such as Naili 
area of Hisar district, and Khaddar-Bhangar area of Karnal district and Jagadhari tehsil 
in Ambala district, advances in irrigation and farm practices along with the initiative of 
the persevering refugee farmers have tackledthe basic problems of low agricultural produc¬ 
tion and rural poverty in Haryana. Irrigation made it possible for hard-working farmers 
familiar with irrigated crop husbandry, to practise high farming. Rightly, the Five Year 
and Annual Plans accorded a place of pride to programmes of agricultural development 
and colonization of the cultivable wasteland. It is the personal experience of the author 
that initially it was the human element that played a significant role in bringing an up¬ 
surge in agricultural structure though confining itself to a limited area. Upto the end of 
1972-73, tail period of the Fourth Five Year Plan, considerable progress was made in 
laying the foundations of a progressive and forward looking agricultural industry. The 
overall trends in land-use and irrigational developments, exhibited in Figures 2 and 3, 
reveal the new developments in land-use, increase in area sown more than once and new 
directions and proportions assumed by irrigation. A well-planned utilization of land 
resource leads to the maximization of the national output. Haryana kept abreast in 
this direction with the help of land-reclamation efforts, irrigational developments, techno¬ 
logical developments and newer cropping patterns which reduced the area under cultiv¬ 
able wasteland and fallow land and increased the net area sown. Figure 3 indicates that, 
as a result of intensive cultivation measures, the increase in the area sown more than 
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once during the year 1972-73 is 32.41 per cent over the proportions of the year 1938-39 
and 16.72 per cent over those of 1955-56. Formerly, in major parts of Haryana the 
cultivation was rainfed, so the atrocities for which the monsoon rain is known, were 
reflected in the greatest fluctuations in the intensity of cropping: rises and dips in double 
cropping ran parallel to rises and dips in the annual rainfall. But after the mid-’fifties, 
better irrigational facilities have been a stabilising factor (see Figure 3). 

As shown in Figures 4 and 5 the agricultural land occupance of foodgrains, such as wheat 
and rice, shows upward trends, while there has been decrease in the share of gram, jowar 
and bajra. The trend is healthy and the area under wheat and rice may continue to 
increase significantly in the future. In fact, accelerated by increasing intensity of irriga¬ 
tion, the competition from superior grains for land occupance has become a major instru¬ 
ment of change (cf. Figures 4, 5 and 3). There are, however, significant fluctuations in 
maize (being a weather-sensitive crop) and sugar cane areas because of variations in 
support-price and difficulties in marketing (personal experience). On the whole, these 
shifts are the result of the developed water supply as there is a very close relationship 
between, the development of irrigation facilities and cropland occupance. Further, 
during the seven years ending 1972-73, the provision of assured means of irrigation, high- 
yielding and fertilizer responsive seeds, increased application of chemical fertilizers and 
the adoption of improved agronomic practices have resulted in a material shift in the 
cropping pattern. An impressive increase in the total food production in the state has 
followed as a logical consequence. 

The positive and very close relationships between hectareage* of net area sown, wheat, 
rice and cotton on one hand and the net area irrigated on the other have been portrayed 
in Figures 6 to 9 and 12 to 15. Irrigation does not appear to influence the bajra and 
jowar hectareage (Figures 10 and 11), but there is a dose association between irrigation 
and the net area sown and the area under wheat, rice and cotton. 

Since nearly 84 per cent of the total area of the state is under plough, there is very little 
-■ ) scope to bring more area under different crops for increasing agricultural production. 
Therefore all efforts need to be diverted towards increasing production per unit area, 
through enhanced supplies o f agricultural water, multiple-cropping and application of 
the latest technology. With the evolution of the high-yielding varieties of cereals, it has 
'' been possible to undertake the new strategy of intensive cultivation and launching suitable 
selected programmes of dry farming in rainfed areas. As a result of this Haryana has 
taken significant and rapid strides in the production of foodgrains, sugar cane, oilseeds 
and cotton. The accomplishments through successive stages in planning periods are 
given in Table I.i. 

The crop-production data and the indices given in Table I.i clearly indicate that there has 
been steady and progressive increase in the overall foodgrain production since 1950-51. 
Although there were many suggestions about improvement in agricultural production 
in the beginning of the ’fifties, it was not until 1965-66 or 1966-67 that the necessary 

♦Word hectareage is formed on the analogy of acreage. 
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Indicators of Cropping Dynamism 
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Correlation Regressions 


Relation between Net Area Irrigated and Rice Hectareage 
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Net Area Irrigated as the Percentage of Net Area Sown 

Figure 84 


Relation between Net Area Irrigated and Cotton Hectareage 



Net Area Irrigated as the Percentage of Net Area Sown 

Figure 15 
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TABLE Li 


100=Index for 1950-51 
(P=Production in ,000 tonnes; l=lndex) 


Sr. Years 

No. 

Foodgrains 

F I 

Sugar cane 

P I 

Oilseeds 

P I 

Cotton 

P I 

1. 1950-51 

(Pre-Plan Year) 

1247 

100 

184 

100 

36 

100 

55 

100 

2. 1965-66 

(Pre-Haryana 
Formation Year) 

1985 

159.18 

717 

389.67 

83 

230.55 

292 

530.90 

3. 1968-69 

(Post-Haryana 
Formation Year) 

2764 

221.65 

669 

363.58 

43 

119.44 

337 

612.72 

4. 1972-73 
(Fourth Plan 
fourth year) 

4400 

352.84 

780 

423.91 

124 

344.44 

407 

740.00 


coordinated impetus was provided. After the formation of Haryana, the increase has 
been almost phenomenal as it pushed up an index of 159.18 per cent in 1965-66 to 221.65 
•\ per cent in 1968-69. During the period from 1950-51 to 1965-66, the increase was 
primarily due to increase in area under crops resulting from the agricultural colonization 
of cultivable wasteland. In the subsequent period from 1966-67 onward the increase 
in foodgrain production was more due to increased yields per unit area. This clearly 
reflects a change in the attitude of the farmers who, being extremely responsive to new 
technology, have taken to scientific methods of crop cultivation and also exploitation of 
the new found opportunities to their fullest advantage. Additionally, it is to be noted 
that with the introduction of the high-yielding strains of cereals, the area under sugar 
cane and cotton has been diverted to superior grains (cf. Figures 4 and 5). In spite of 
dwindling area apprehending very low level of production in the case of sugar cane and 
cotton, the production has gone up significantly because of intensive measures of culti¬ 
vation stepping up the per unit area production. 

Self-reliance in agriculture cannot be achieved merely by continuing measures based on 
our traditional methods extended to larger areas under cultivation. We have to make 
intensive use of the new knowledge that agricultural science has brought to the fore¬ 
front. This knowledge enables us to utilise improved strains of foodgrains and other 
crops which would yield substantially more than the varieties we have been using (Indian 
Council of Agricultural Research, 1972). Every part of the world which has improved 
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its agriculture has done so only through the introduction of science and technology into 
farming. Haryana is no exception. High Yielding Varieties Programme (HYVP) 
alongwith the Intensive Agricultural Development Programme (IADP) has initiated a 
larger jump in yield and income. And so the peasant-proprietors got interested in the 
technology and took to it readily. It is fortunate that the injection of high-yielding 
strains into Haryana’s farming community has sparked off a revolution in agricultural 
production per unit area. Asa result of the resplendent Green Revolution Haryana has 
emerged as the second richest state in India following Punjab in terms of per capita 
income. Further, the edifice of scientific agriculture could be erected only on the founda¬ 
tion of a standardized pricing and marketing policy; being aware of this fact Haryana 
has proceeded with the reorganization, enlargement and establishment of various bodies 
and with many similar activities in marketing. 


On the whole, the modern farm technology involving high-yielding varieties of crops, 
chemical fertilizers, pesticides and farm machinery, has been widely accepted by the 
virile and imaginative farming community of the state. As a result, the productivity 
of farms per hectare has increased manifold and the approach to farming has under¬ 
gone almost a radical change. Farming as an occupation has made a big leap forward 
from merely a way of life to that of well-conceived commercial enterprise. The rapid 
diffusion of new innovation over the major parts has proved sound and suitable, both 
technically and operationally. Whilst a few farmers will adopt the innovation rapidly, 
the bulk of producers will take more time to become aware of the new practice or idea 
and to evaluate the benefits of the innovation (Metcalf, 1970). Bhalla (1972) suggests 
that as a result of the differential impact of the new agricultural strategy the output per 
hectare obtained by progressive farmers is almost double the one recorded by their non¬ 
progressive counterparts. Thus, the advanced and the backward or weaker areas can 
be observed in the spatial representation of the levels of agricultural production. 


The remarkable gains achieved in the per unit area production of wheat, rice, bajra and 
> gram are exhibited in Figure 16. It is significant that in Haryana almost the entire 
radical and spectacular achievement in foodgrain production during the Green Revolu¬ 
tion period can be attributed to the dynamics of agricultural-productivity, i.e. the greater 
use of scientific inputs, even though the total cultivated area under foodgrains has not 
increased at any significant rate. Figure 17 narrates the story of increase in per unit 
area production of cotton and sugar cane (gur). The yield per unit area of major crops 
is much higher in Haryana when compared with all-India estimates, although it has yet 
to catch up with the neighbouring state of Punjab as is evident from the Table I.ii. 


The preceding discussion has dealt with the changing context of agriculture at the all- 
Haryana level and it has mostly covered the changing structure of the agricultural land- 
use, intensity of cropping and irrigation, and cropping pattern for the period 1938-39 to 
1972-73, and the agricultural production per unit area from 1950-51 to 1972-73. It 
gives a meticulous account of the agrarian progress with the help of agricultural indicators. 
At the same time it conceals the differences in magnitude of changes at the regional level. 
The regional variations in the distributional patterns of agricultural controls may reflect 
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TABLE I.ii 


Yield in Kilograms per hectare , 1972-73 


Crops 

All-India 

All-Punjab 

All-Haryana 

Wheat 

1254 

2233 

1755 

Rice 

1073 

2006 

1596 

Maize 

1084 

1609 

1124 

Bajra 

324 

837 

484 

Gram 

644 

835 

562 

Sugar cane (gur) 

5094 

4610 

4412 


(Directorate of Economics and Statistics, 1974) 


a number of agricultural circumstances. With vast areal differences in surface configur¬ 
ation, climate, soils, water resources, irrigation facilities, size of operational holdings, 
man-land ratio, etc. the changing cropping pattern and land-use efficiency and the pro¬ 
gress of agricultural production would not naturally be uniform over the whole of 
Haryana. In areas having effective rainfall, efficient irrigation system and potentialities 
for controlled irrigation, steady progress may be observed. On the contrary, in areas 
where rainfall is meagre and highly inconsistent and irrigation facilities are either avail¬ 
able to a small proportion of the gross area sown or where possibilities of further deve¬ 
lopment of irrigation are limited or completely absent on account of natural hazards, the 
change in agricultural-structure and production would not only be slow as compared to 
the former but would also be halting. Obviously, in such areas agricultural improvement 
and production would take longer time to get stabilized around higher levels. Hence a 
spatio-temporal investigation into the agriculture of Haryana is imperative as the per¬ 
formance and achievements of different regions of the state have different potentialities 
/or development. 

The all-Haryana agricultural statistics mask the regional-distributions and trends. There¬ 
fore, it is desirable to map and measure, with more precise methods, the range of differ¬ 
ences in areal distribution, and the association and changes in fundamental elements of 
agriculture from place-to-place. The agricultural attributes, normally self-adjusted to 
the specific physical and non-physical factors, have been geographically investigated in 
the ensuing pages. The author has highlighted achievements and contemporary patterns 
in the agricultural phenomena from place-to-place within the borders of Haryana, which 
is urgently needed to understand the potentials and problems of the weaker or under¬ 
developed areas for effective agricultural planning. 
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CHAPTER 2 


Physical Environments of 
Agricultural Relevance 


G EOGRAPHY’S special field is the influence of the natural environment upon the 
nature and the distribution of man’s activities and qualities (Visher, 1932). Nature, 
in its diverse conditions: in the soil, in the water, in the climate and in the natural exis¬ 
tence, oilers in different earth areas completely different possibilities to which man cannot 
think himself superior (Hettner, 1947). Certainly no other branch of human geography 
concerns itself so directly with physical environment as agricultural geography. From the 
first, workers in the field were attracted to the problem explaining how variations in 
the environment affected the agricultural landscape (Gregor, 1970). McHarg (1966 and 
1969) has emphasized man’s harmony with nature and the need to understand and 
enmesh the tactics and strategies of nature with those of man. By following these princi¬ 
ples of what he calls ‘ecological determinism’ he has shown how nature can impose 
limits, provide guidelines and assist man in solving environmental planning problems in 
a manner which is entirely compatible with natural problems. Hence efforts need to be 
made to quantify environmental attributes to meet various human needs by establishing 
basic guidelines for future ecological planning, modification and adjustment in the state 
of Haryana, and subsequently they may help enormously to create a widespread ruralites’ 
awareness of the imperative need to protect sites having environments of agricultural 
potential and interest. Brookfield (1969) has drawn attention to many problems in 
measuring the perceived environment because it is complex, monistic, distorted and dis¬ 
continuous, unstable and full of interwoven irrelevancies. Quantifying approaches 
demand that the complexity should be reduced to simple parameters. What has been 
done regarding the measurement and analysis of physical environment of agricultural 
relevance in this book is startlingly exciting because of its simplicity of approach. 

One must pay particular attention to three basic sets of relationships: those between the 
physical environment (an exogenous variable), viz. the land, the climate, the soil, the 
agricultural water resources and hydrological hazards—the intricately related quadruplet 
complex—and agricultural operations; those between man (a pattern making agent) 
and the available cultivated area; and an ensemble of economic, cultural and historical 
relationships. The study of the first set is basic in agricultural geography, because the 
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distinguishing of the agricultural realm or domains, as defined by the physical setting, is 
an indispensable tool for geographic areal differentiation, and the relationships between 
natural environment and development of the various forms of the Agrarlandschaften 
(agricultural landscapes) is the imperative prerequisite in understanding the resulting 
potential agricultural types. The study of relationships of economic activities with 
environment was given by Whitbeck (1926) the special title of the science of geonomics; 
in the present limited context in this work it may well be titled as the science of geoager- 
cultura. 

The spatial variations of agricultural complexes in the context of agricultural formation 
in Haryana are common and have a distinctive landscape or regional characterization, 
the stamp primarily of natural, and secondarily of economic and cultural factors sharing 
in the associated areal differentiations. Instead of subscribing to a raw agricultural 
description, it is urgently needed to consider the role of physical conditions in the variega¬ 
tion of agricultural areas. Further, regional economic development in Haryana hinges 
upon rural land-use, and the present patterns and future policies for change must be 
understood and formulated with a realization that neither natural nor social conditions 
can be ignored or lightly considered. Therefore, a reconnaissance survey of natural 
environment needs to be the primary job of an agricultural geographer; the argument is 
based upon three premises: first that surveys of the natural environment provide a suit¬ 
able framework upon which a systematic analysis of patterns of crop production and 
livestock raising may be constructed; second, they provide part of the basis upon which 
over-all policy can be formulated; and third, that they should be of a scale appropriate 
to development on the ground as well as to planning in the office. 

Agriculture is not merely the growing of the crops, it is more than that, i.e. it is also a 
form of applied ecology. Cropland-use and, to a lesser degree, animal husbandry, 
both depend on the immediate natural environment, which can be changed only at heavy 
cost, in arid and semi-arid areas in particular. Initially, agricultural systems are imposed 
by the physical conditions till the lat ter are modified. Haryana as a whole reveals regional 
contrasts in agricultural attributes which must largely mirror differences in environment. 
The diversities in relief, climate, soils and water-resources (quadruplet influencing agri¬ 
culture) within Haryana must therefore be investigated at the outset because they com- 
binedly constitute a major factor in describing and interpreting the pattern of agricultural 
formations. At the same time, there are situations in which physical factors are either all- 
important or of no significance when modified by man-made frame. At this stage, the 
detailed discussion of the latter will be deferred. In certain cases physical factors are in¬ 
significant for the culture of crops, such as jowar ( Sorghum vulgare) and cluster bean that 
can be successfully grown nearly throughout Haryana, in comparison with the crops 
such as cotton, sugar cane, rice and maize, whose cultivation is restricted by physical 
factors till they are modified. 

Unfortunately, the relationships between cropland occupance and physical conditions 
have not been systematically investigated and the literature on both agriculture and geo¬ 
graphy of Haryana contains very little specific information about the ecological crop 
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geography. To begin with, therefore, the study of how physical conditions effect the 
pattern of agricultural land-use must largely be an explanation of the spatio-temporal 
aspects of those physical variables which appear to be of agricultural relevance. 

In a long-settled area, the physical environment and the man-made environment cannot 
' v be isolated from each other. It is a universal fact that many of the present characteristics 
of agricultural land-use are the products of past human activity and the varying degrees 
of modification of physical conditions by man. The truth is observable in the extreme 
contrast between the sandy wastes of the southwestern Bagar of Bhiwani and Tab of 
Mahendragarh and the intensively farmed arable land of high grade of Karnal and 
Ghaggar-Yamuna flood plains; yet even in Karnal, Sonipat, Rohtak, Jind and Gurgaon 
districts the low-lying areas have been adversely affected by waterlogging, saline 
efflorescence, alkalinity and similar activities. 

Physical factors affecting agriculture may be divided into physiographic, climatic, 
pedological and hydrological, although they are clearly inter-related: climate is modified 
by altitude and slope aspects, soils by evapotranspiration and so on, so forth. Their 
role in the variegation of areal agricultural complex is primary and undeniable. 


THE PHYSIOGRAPHY 


A long list of geographers analysing the influence of terrain upon agriculture is on record, 
although some present ones are much less inclined to record terrain a weighty role in 
land-use variations. The debate notwithstanding, the form of terrain throws powerful 
illumination on land-use and on the growth and distribution of crops in areas where 
relief encompasses complex and diverse lithology and landforms. In such cases the 
geography of agriculture begins with the morphology of an area. Relief of the land 
exercises a direct influence on land-use, particularly through elevation, ruggedness, and 
slope, whilst on lower ground it affects flooding. Relief also influences farming by 
modifying the climate and affecting the ease of cultivation and the degree of accessibility 
(Singh, 1974). In Haryana flooding and ease of cultivation are of greater significance 
because of her low ground and level plain as the state has a large expanse lying below 
300m. Hence the variegation of landforms is of no relevance to farming. Terrain 
may not be given a weighty role in land-use variations, but at places it is inimical to 
farming. 

Any geographical study of landscape must include a rational division of the land surface 
upon which other distributions have been fashioned, agriculture in particular. Similarly, 
plans for regional development should include geographical analyses of those elements 
of the total landscape complex that are relevant to the directions which development is 
intended to follow, particularly irrigational developments in a minimal region like Haryana 
(Thomas, 1969) (italics mine). Thus where comprehensive development is envisaged 
for large regions, detailed studies are usually preceded by reconnaissance surveys which 
rely heavily upon the interpretation of either topo-sheets or aerial photographs. It is 
implicit from what has been stated that investigatipns based on topo-sheets should be 
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relevant to possible irrigational and agricultural plans for development in various sectors. 
It can be argued that for Haryana the principal direction of improvement is or should be 
in agriculture and that regional surveys should therefore be conceived and organized 
with this in mind. However, agricultural development depends upon improvements in 
agricultural water supplies in arid and semi-arid regions of Haryana, which needs the 
reconnaissance of landform, i.e. delimiting areas easily accessible to free-flow irrigation 
or areas accessible only to lift irrigation or unfit for irrigation. Further, land capability 
assessment may be the most important guide for agricultural development, but it cannot 
be used by itself for the implementation of regional development plans: it can serve as 
one of the bases. Prediction of land capability has generally been based upon land types 
combining common features of landform, soil and vegetation. It is essential to prepare 
landform maps of agricultural relevance for understanding the suitability of an area for 
irrigated farming, for agricultural commercialization and for farm mechanization. With 
this end in view, morphometric analysis, based on topo-sheets, has been conducted, which 
has helped in the preparation of relief and landform types (Figure 18), intensity of relief 
roughness (Figure 19) and intensity of sand-dunes’ concentration (Figure 20) maps. 

^,,It is quite evident from Figure 18 that the general slope of Haryana is from northeast to 
i southwest and west(with an exception in the south in Bhiwani, Mahendragarh and 
Gurgaon districts where the slope is towards north) The latter form of surface does not 
i permit the extension of free-flow irrigation; it is therefore altering less rapidly today. 
It is only in the eastern part of Gurgaon that the land in general slopes towards south 
and southeast. In fact, the variable slope tendencies and resultant topographical differ-j 
ences are responsible for the formation of a saucer like depression in the eastern margin 
of Rohtak district. In about 68.21 per cent of the total area of Haryana the gradient 
is very gentle, which makes the major parts accessible to and fit for the expansion of canal 
or tube-well irrigation. In the extreme northeast (i.e. the areas of the Siwalik Hills) 
and in the south (i.e. the out-crops or stumps and continuations of the Aravalli Hills) 
the gradient is steep and moderately steep, which has created the problem of soil erosion. 
On the whole, the gentle gradient makes movement of surface water sluggish. During 
the periods of monsoon rainfall soil salts are washed down towards the ground-water; 
in the hot and dry season extensive evaporation takes place resulting in capillary action; 
on reaching the surface these salt solutions evaporate and the salts crystallize as a white 
incrustation on the surface looking like a skin disease. JSuch incrustations are common 
in the low lying saucer of Rohtak and Sonipat, the bowl of Karnal, some areas of Kuru- 
kshetra and .lind districts and. the old irrigated parts of the state. 

The Haryana Plain slopes imperceptibly towards the southwest and west in its major 
parts. Any unevenness of surface is either due to old banks and abandoned channels 
of the streams or the sand-dunes and stumps or extensions of relict rocky old hills; 
otherwise the local relief is insignificant. From an agricultural stand-point, it is consi¬ 
derably significant to recognize the large region comprising flood plains (Khaddar or Bet 
and Naili), alluvial plain (Bhangar or Nardak or Chhachhra) and sandy undulating plain. 
A bird’s eye view of the plain shows a continuous stretch of land, unbroken by hills or 
valleys, and dotted with clusters of mud-roofed houses surrounded by green fields which 
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Figure 18 
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gradually peter out into sandy billows and rocky surfaces in the south and southwest. 
In the agriculturally productive areas of northeast and central Haryana, the fields 
of one village adjoin those of the next, creating an impression of continuous 
habitation. 

Of the total area of the state about 68.21 per cent, lying under 300m, is a level plain 
and may well be designated as the Ghaggar-Yamuna Plain comprising Bhangar, Khaddar, 
Naili and Bet; 25.5£,per cent, also below 300m and lying in the districts of Bhiwani,'' 
t/ Mahendragarh and northwestern extreme of Gurgaon is undulating or rolling in nature 
because it is covered by sand-dunes and stumps of hills; about 1 "67 per cent lies between 
300m and 400m in the northeast at the foot of the Siwaliks in Ambala district and can be 
designated as the Piedmont Plain; 0.92 per cent and 0.56 per cent lie between 400m and 
600m, and over 600m forming respectively the Sub-Siwaliks and the Siwaliks which, when 
viewed from the plains, are dwarfed by the Himalayan ranges behind them. The remain¬ 
ing 3.09 per cent lies above 300m in the south in Mahendragarh, Bhiwani and Gurgaon 
districts in the form of rocky surfaces. 4.57 per cent of the total land area in Haryana 
is moderately steep slopped hill-land in the northeast and steep sloped rocky hills in the 
south; there is little cultivation here and the sufficiently steep slopes prevent ploughing 
even with modern equipment, or at least make it so hazardous or so uneconomic as to be 
out of question because of negligible soil cover. Indeed, the 300m significant contour 
represents a more meaningful boundary between the plains and the uplands. The 
relative nearness of the major part of the land surface to the datum-plan means that the 
influence of altitude on temperature is at a minimum except in the extreme north in 
Morni Hills where elevation is above 1200m. But the relief alignments exert on the rain¬ 
fall distributions and thereby on agricultural practices in such areas. Extensive areas 
of level to gently rolling land are well suited to agriculture; these are found throughout 
the relatively low-lying agricultural production areas of Haryana. It should be pointed 
out that conditions unfavourable to agriculture do exist within the borders of the Haryana 
Plain, such as flooding, waterlogging, rising ground-water, soil infestation with salinity- 
alkalinity and saline efflorescence in the low-lying areas, and the paucity of moisture for 
crop husbandry particularly in the southwestern parts. In contrast to the preponderance 
of low-lying land and upland the areas of uncultivable hills or rocky surfaces are 
insignificant, i.e. only about 2.06 per cent. Additionally, the effect of altitude on 
temperature and the inhibiting effect of low temperature on land-use are negligible in 
Haryana. 

Physically Haryana falls into eight sub-regions which provide a suitable framework upon 
which a systematic outline of the landform environment may be founded for use in the 
analysis of irrigational facilities and agricultural distributions and productions. These 
regions are: (1) The High Hills or the Siwaliks: Over 600m; (2) The Low Hills or The Sub- 
Siwaliks: 400-600m; (3) The Rocky Hills or The Aravalli Outliers: 300-600m; (4) The 
Sand-Dunes; (5) The Piedmont Plain: 300-400m; (6) The Undulating Plain consisting 
of sandy billows and Tals: 230-300m; (7) The Alluvial Plain or Ghaggar-Yamuna Plain 
comprising Naili, Khaddar, Bet, Bhangar, Nardak and Chhachhra: under 300m; and (8) 
The Ankai Swamp: under 200m (Figure 18). 
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The sandy undulations, the absolute barrier to agriculture, must be overhauled. The 
numerous successful agricultural implantations made in these sterile lands, wherever 
economic or strategic needs have been pressing enough, make it necessary to think of hilly 
or rocky surfaces and sandy undulations in more relative terms. To begin with it is 
essential to measure their stent of agricultural and irrigation inhibitions by ascertaining 
their degree of roughness and concentration. The degree of roughness and concentration 
in the relevant maps, viz. The Intensity of Relief Roughness (Figure 19) and The 
Intensity of Sand-Dunes’ Concentration (Figure 20) respectively, is expressed by the 
number of contour cuttings in the former and dune-boundary line cuttings in the latter 
per mile in the 2'30" of longitude and 2'30" of latitude rectangles. Crossings per mile, 
i.e. average of four sides and two diagonals for each rectangle were plotted and conver¬ 
ted into choropleths. 

Haryana is bounded on the northeast by the sharply-rising and straight Siwalik Hills 
forming a narrow belt which is mostly sub-mountainous; on the southwest it grades into 
the Thar, while in the southeast are the low broken Aravalli continuations which reach out 
to Delhi. In northeast are the sub-regions of the High Hills and the Low-Hills—Morni 
Hills lying in Naraingarh tehsil of Ambala district constitute the highest point of this 
area as well as of Flaryana whose absolute relief is 1514m. To the southwest of these lies 
the alluvial fan or the Piedmont Plain, locally known as Ghar. The hilly and piedmont 
area is cut by seasonal streams giving it an appearance of extreme unevenness and creating 
difficulties in the implementation of agricultural development plans. The slopes in the 
hilly region are generally steep and characterized by frequent vertical drops, particularly 
in the Siwaliks. The Siwaliks are made, for the most part, of ‘barely coherent’ sandrock, 
with occasional clays, gravels and conglomerates, an ideal formation for gullying (Spate 
and Learmonth, 1967). Many streams after indenting these hills come to the piedmont, 
yThese monsoon torrents are dry except during the rainy season, when they in sudden spate 
come down armed with masses of sand and pebbles and are agents of rapid erosi.on on 
the Piedmont Plain below. The Piedmont Plain is sandy undulating with a perceptible 
slope near the hills. 

The extensions of the Aravallis consisting of Alwar and Ajaibgarh series, dominating the 
Gurgaon rolling plain and Mahendragarh Tais and Tibbas, stretch for 90 kilometres, 
particularly in Gurgaon in northeast southwest cross-section, upto the Union Territory 
of Delhi. In Haryana, albeit the absolute relief of the outliers is at no point higher 
than 525m, the area is generally an inhibition on agricultural activities due to rocky 
surface. Besides Gurgaon, elsewhere in Mahendragarh and Bhiwani districts these are 
scattered rocky outcrops and stand out distinctly against the level horizon above the 
sandy swelling waves. These rock protuberances are one of the oldest mountain systems 
of the world, still retaining some relief. These bare, bold, rounded formations present 
a curiously wind-worn topography which illustrates the phenomenon of desert erosion. 
Equally apparent is the abundance of debris produced by insolation, and the disinteg¬ 
ration of the bare surface by desquamation. The main southwest northeast strike is 
remarkably regular in Gurgaon district though the steep front to the aeolian plains on 
either side, on the west in particular, is formed of discontinuous and sometimes echelon- 
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ned ridges. On the whole, these form series of flat-topped ridges, gaunt bony fingers 
half buried either in the alluvium or the aeolian, thus giving a local low relief (observed 
during the course of field work). All the hills are dissected by generally dry but at times 
torrent-filled nullahs (small seasonal streams of dissipating nature) which are surrounded 
by piedment-fans. The water-table may be as much as over 150m down, and life is 
harsh in the extreme because of the absence of soil cover. Figure 19 exhibits the relief 
roughness signifying that Morni Hills in Naraingarh tehsil (in Ambala district) and 
Tosham Hills (in Bhiwani district) have steep drops. Similarly, the Aravaili extensions 
in Gurgaon have also moderately steep falls. It is observed that about 50 per cent of the 
hills comprise sharply-rising areas where soil-erosion is active and soil cover is either 
thin or absent areas extremely unfriendly to farming activities, 

, §ahd-dunes of various shapes and sizes form a thirsty land clothed by steppe vegetation 
in the southwestern parts of Haryana. These lie in parts of Sirsa, Fatehabad, Flisar, 
Tosham, Lofiaru, Didri, and Jhajj'ar tehsils where they cover about 9&20 square kilo¬ 
metres of area, i.e. 22.81 per cent of the total area of Haryana. Of great significance 
\ is a great amount of wind-blown sand which is piled up several metres high above the 
local flats or Tals and stretches for kilometres in length forming a continuous strip of 
significant concentration of sandy billows covering 4850 square kilometres adjacent to 
Rajasthan Desert, i.e. about 11.23 per cent of the total area of the state (see Figure 18). 
Sand-dunes are found on a massive scale in this belt which extends from the 
southeast of Sirsa tehsil along the Rajasthan border of Hisar district, gradually widening 
through the Bhiwani district and extending towards the central part of Rohtak district, 
i.e. Jhajjar tehsil. The region resembles the treeless undulating deserts and is locally 
known as Bagar. This is the area where irrigation engineers may face great difficulties in 
the extension and implementation of irrigation plans bearing heavy costs. Irrigation in 
this area is a crying need, first as a protective measure because of the meagre and un¬ 
reliable rainfall, second to remove the socio-economic imbalance and third, as the soil 
(has otherwise a good agricultural potentials.) 

Sand-dunes of varying magnitude are the main features of the southwest. At some places 
the local relief is as high as 15m but generally the dunes are 3 to 6m above the level of the 
ground. Some of the dunes are moving, most are stationary. Their strike may be 
parallel to the wind direction. Generally longitudinal ridge-like dunes are common, 
with the crescentic type interspersed. The region is not altogether, as the name implies, 
a desolate treeless waste, but it does support a thin scrubby vegetation in Tab which serve 
to relieve its aspect. Furthermore, it is not one undulating waste of sands, but its mono- 
\ tony is disturbed by the rocky projections, in Bhiwani district in particular. There is a 
gradual elevation towards the southern part ending in Sohana Plateau and Aravaili 
Ranges. The mobile sand-dunes at places present a serious problem of erosion by wind 
and threaten to impair the prosperity of fertile alluvial plains lying to their north and 
northeast. These areas are now under change because of the extension of irrigation during 
the recent years and much hope lies in the Lift Irrigation Schemes which may change, 
in the foreseeable future, the desolate areas into smiling green fields raising superior 
foodgrains. This will also overcome the problems of wind erosion, advancing of deserts 
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and the sand-filling menace of the water channels and courses. 

Apart from a few scattered outliers and broken extensions of the Aravalli Hills in the 
south, sand-dune concentrations in the southwest, the topographic discontinuities of the 
river and stream courses, the undulating plain of Mahendragarh and northwest extreme 
of Gurgaon districts and Jhajjar tehsil and the Siwalik and Sub-Siwalik. strip in the 
northeast, the terrain is simply the usual alluvial richness, one of the cultural and economic 
heartlands of India, vying with the others in contributing to the foodgrain reserve of the 
Nation. The lithological diversity in alluvial monotony has a strong bearing upon the 
distributional pattern of land-use, cropping pattern and crop production as will be noted 
in the sequel. The undulating sandy plain of the south is a scene of dramatic develop¬ 
ment of Lift Irrigation Schemes which will change the cropping pattern on the inherently 
fertile sandy loamy rolling fields and the loamy Tals . 

!<On the whole, the plain imperceptibly slopes from northeast to south and southwest/* 
The average height ranges from 150m to 300m above sea level. The plain is remarkably 
licit in the districts of Ambala (excluding Siwalik, Sub-Siwalik and Piedmont Plain 
areas), fcurukshetra, Karnal, Jind, Sonipat and northeastern part of Hisar and within 
it are the narrow low-lying flood plains, known as either Bet or Khaddar or Naili. Addi¬ 
tionally, the flat of the saucer in Sonipat and northern parts of Rofitak district forms 
a part of the said plain. At places in north of Hisar district there are occasional local 
undulations which form old rolling alluvial plains including the Rohi of Dabwali and 
Sirsa tehsils and the Haryana Belt comprising parts of Fatehabad, Hisar, the whole of 
Hansi and a very narrow strip of northeastern Bhiwani. The Rohi has many abandoned 
beds of old streams which provide fertile strips of land suitable for irrigated farming. 

It is not completely flat due to the presence of tals and tibbas. The local relief of the~\ 
tibbas is very insignificant and these are under the process of levelling on account of the 
Bhakra Canal irrigation. 

The old alluvium lying between Khaddar of the Yamuna and the Naili and Bet of the 
northern streams is known as Bhangar in Karnal and Kurukshetra districts. Bhangar , 
at varying depths, contains carbonate of lime, usually occurring in nodules cailed 
Kankar , which are from less than 1cm to more than 5cm in diameter. In Bhangar these 
kankar formations occur much below the root-zone of the soil and such parts are known 
as the Nardak, In the upper reaches of the Saraswati stream in Thanesar tehsil the 
kankar seems to occur in the form of a pan close to the root-zone and this tract is termed 
as the Chhachhra. The old alluviums of Nardak and Chhachhra have low fertility as 
compared to the Bhangar alluvium on account of kankar formations in the former. 

On the east is the flood plain of the Yamuna extending from its existing course to its old 
high bank. It is narrow in Ambala, broadens towards Sonipat after passing through 
Karnal district and again narrows down in the northeastern corner of Gurgaon. In the 
northwest lie the flood plains of the Ghaggar and the Markanda called Naili and Bet 
respectively. „ ,Gulha Naili , Shahabad Bet and Sirsa Naili are wide because a far larger 
area is flooded in them. The wide flood plains gradually merge into the adjacent old 


WNl$T/iy 



<SL 


Physical Environments of Agricultural Relevance 

plains or Bhangar or Narclak or Chhachhra . On the other hand in Fatehabad the flood 
plain is narrow with a recognizable change into the old plains. Ghaggar Naili is gently 
sloping, trending northeast to southwest and largely cleared of natural vegetation for 
cultivation. This area experienced a demographic and agricultural revolution of signi¬ 
ficant magnitude during "fifties resulting from the tube-well installations and Bhakra 
Canal extensions and attracting assiduous farmers from the heavily populated Punjab 
Plain in the north. The newcomers were familiar with irrigated farming and diffusion 
of modem innovations took place rapidly among them during the ’sixties because of their 
receptive nature. 


The Sirsa Naili is wide and shallow. The result is that a far larger area is flooded in the 
southwest of Sirsa tehsil, known as the Ankai Swamp. Sand-dunes are common as it 
lies dose to the Indian Desert. These dunes were of shifting nature and crescentic in 
shape. Their march has been checked with the extension of irrigation facilities. The 
major part of the area has been reclaimed and brought under cultivation during the 
’fifties on account of its suitability for irrigated farming. 


The tract comprising the old alluvial plains and the flood plains is of vital economic value 
to the state because it supports its dense population and agricultural economy. Further, 
the foregoing discussion reveals that the relief and landform resource base of the state of 
Haryana offers both opportunities and challenges to agricultural pursuit. Relief as such 
has little effect on agriculture, for the proportion of the land which is too steep or too 
rocky to cultivate is considerably small. Paradoxically, in the saucer and the bowl 
which are often the marginal lands in the plain of Haryana, the drainage is poor. Actually, 
Haryana is blessed with extensive level land possessing a wealth of agriculture to match. 
The vast plain forms a heartland binding the hilly region and the sand-dune belt together. 
Its agricultural development should continue apace, based on the very substantial level 
areas of arid, semi-arid and dry semi-humid lands which are otherwise suitable because 
of their favourable threshold temperature. This marriage of level or rolling land and 
congenial temperature is the most promising aspect of the state of Haryana. In its 
extensive areas lie the future prospects for the development of irrigated or dry farming 
and for increasing the scope of crop husbandry. Topographically, large tracts of level 
or near-level land are suited to arable farming and the extensive use of farm machinery 
in the future, provided these are well-drained. Though the land has great capability 
for agricultural development, yet the great inhibiting factor is the paucity and unrelia¬ 
bility of rainfall. 


THE CLIMATE 


Of all the geographical influences to which man is subjected, climate seems to be the most 
potent. It is an influence that no individual, or race can escape. On land or sea, on 
plain or mountain, in savagery or civilization, man must meet the climate virtually on its 
own terms. In large measure, climate determines where man may live and thrive, what 
crops he may raise, what type of home he may appropriately build, what sort of clothing 
he needs, and what pests and diseases he must combat (Whitbeck, 1932). The potential 
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crop producing ability of a given area is dependent primarily upon the existing climatic 
and soil conditions under which the crops in question must be grown. Since climatic 
factors exert mainly a regional influence on plant life, the differences in the behaviour of 
a crop or a group of crops over extensive areas, as in a given state or a group of states, 
may be considered due, primarily, to differences in climatic rather than soil conditions 
(Klages, 1958). Similar views have been put forward by many other scholars; it is worth 
hearing some. It is obvious that climate dictates the range of crops which a country 
can economically produce and so, indirectly, the range of primary commodities which 
that country must import if it wishes to maintain a full life in the modern sense (Stamp, 
1963). As the climate changes, so must grow the plants or crops best suited to the 
climates of their countries (Thomas, 1967). In analysing the features of a particular 
kind of agricultural economy, we shall first make a rapid examination (preferably detailed 
investigation) of the relevant features of its so-called ‘natural’ environment. First and 
foremost, the climatic conditions will be described, for these are not susceptible to modi¬ 
fication by man, except at great cost (Dumont, 1970) (italics mine). The voices heard 
in these texts may well be accepted as speaking for Haryana. The influence of climate 
on human activities is so vital that everywhere in Haryana farmers have consciously 
sought to know and understand it, for such a knowledge was necessary for their survival. 

Climatic controls are the broad natural conditions over the pattern of farm activity in 
Haryana and their effects are significant in crop production because field crops cannot 
evade climatic vagaries, drought hazards in particular, by movement; on the contrary, 
in the case of livestock the movements can be effected when the climatic conditions are 
adverse. There is abundant information about the natural environment and, being a 
visible phenomenon, it can be easily quantified and recorded, while, on the other hand, 
we cannot easily quantify many of the invisible human efforts in agriculture. Topographic, 
hydrological and pedological maps, besides meteorological data, are in plenty; but the 
meteorological details and information are often not tabulated in suitable form for 
agricultural analysis because climatic data are available only as monthly and annual 
normals or averages. As the agricultural activities during the course of the year do not 
match these units of time, it is imperative to rearrange the primary data into some more 
meaningful form which may be useful for the geographical investigation in agriculture. 

The most characteristic features of the climate of Haryana are found in meagreness, 
concentration, variability and unreliability of rainfall—the rainfall parameters which are 
agriculturally the most meaningful. Rainfall conditions are dominated by monsoon 
primarily and depressions secondarily; by them is the farmer likely to be guided in his 
choice of enterprises. For example in the southwestern parts he will always avoid 
climatically sensitive enterprises. In spite of her small size, Haryana exhibits climatic 
conditions ranging from dry sub-humid to arid along a representative northeast southwest 
transect. This arises mainly due to its continental location, its distance from the moun¬ 
tains and from the disposition of the Himalaya to the northeast in a northwest southeast 
cross-section. On the whole, the climate of Haryana can be classed as a Sub-Tropical 
Continental Monsoon Climate possessing the following characteristics: (a) seasonal 
rhythm, (b) hot summer, (c) cool winter, (d) mostly dry except for two to three months 
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(July to September), (e) meagre and aberrant rainfall, (f) unreliable rainfall, and (g) great 
annual range of temperature. 

The three most important factors in climate from the standpoint of plant response are 
temperature, water supply, and light, which may be treated as the primary determinants 
of crop growth (Hildreth et al., 1941) (italics mine). Water supply from rainfall, the most 
important variable of these climatic parameters, is aberrant throughout the state on 
account of the unpredictable, pulsatory and patchy character of the monsoon. Sunlight 
controls the onset of certain biological processes, e.g. pollination, flowering, ripening, etc. 
but in Haryana light is not a major factor in accounting for the distribution and pattern 
of agricultural activity because of its sufficiency: there is bright sunshine for major parts 
of the agricultural year. Temperature as such is not a limiting factor in crop growth in 
Haryana, but intense and excessive sunshine in early summer affects the wheat yield and 
the sugar content of sugar cane. 

Characteristics and Consequences 

Temperature 

Temperature is far less inconsistent from year to year than rainfall, but in Haryana great 
annual range of temperature is highly significant, giving rise to two cropping-seasons, 
viz. kharif (summer) and rabi (winter). Between the major seasons, there is zaid 
(additional) cropping as well, which is known as rabi-zaid. For that reason a wide range 
of crops, tropical, sub-tropical and temperate, is grown. 

The crucial air temperature is 6°C (42°F) (Schimper, 1903), the air temperature at which 
active germination and growth both begin to take place with most useful crops. The 
universal climatic elements of greatest significance to agriculture are temperature and 
moisture. Temperature conditions express the amount of energy in the environment 
available for the conversion of minerals and moisture into plant tissue (Watts, 1967). 

For the agricultural geographer, the two best indicators of regional differences in tempera¬ 
ture currently available or easily derived are length of growing season and accumulated 
temperatures above the minimum for plant growth (Coppock, 1971). In Haryana the 
length of growing season and temperature nowhere become the limiting factors to crop¬ 
ping. Throughout the year, it is favourable for crop-husbandry because the temperature 
is above the conventionally accepted threshold temperature, which is evident from the 
temperature figures assembled in Table 2.i. 

The Table 2.i exhibits the wide range of temperature. The large temperature ranges are 
due to the magnitude of continentality and differences in the details of air masses. The 
change from warm season to cold period is the fundamental feature of the climate which 
enables Haryana to grow a variety of crops, with or without developed water supply, 
because a growing season is never limited by cold. Explicitly, it is the meagre and truant 
rainfall characteristics which put farming out of gear. It will be distressingly apparent 
at appropriate place that the unreliability of monsoon rain is usual here, and that the 
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TABLE 2.i 



Sr. 

No. 

Cross-sections 

Maximum 

Minimum 

Annual Range of 
Temperature 

1 . 

Naraingarh-Kaithal-Sirsa 

33.3°C 

13.6°C 

19.7°C 



to 

to 

to 



34.5°C 

13.3°C 

21.2°C 

2. 

Naraingarh-Rajaund-Siwani 

33.3°C 

13.6°C 

19.7°C 



to 

to 

to 



34.3°C 

13.5°C 

20.8°C 

3. 

Tajcwala-Panipat-Palwal 

33.3°C 

13.6°C 

19.7°C 



to 

to 

to 



34.4°C 

14. rc 

20.3°C 

summer 

crops frequently fail and the 

sowing of winter 

crops is 

minimised without 


developed water supply. Hence drought-crop culture or dry farming or irrigated farm¬ 
ing are a necessary part of adaptations and planning in Haryana. 


The threshold temperature is only a partial guide to reckon the suitability and potential 
of an area for crop production, because the rate of crop growth is affected by the range of 
temperatures above the crucial temperature. One measure of this range on positive side 
is the number of day-degrees, i.e. the cumulative total degrees by which the mean daily 
temperature exceeds the minimum for plant growth. This ranges from 6680 in the northeast 
to 6972 day-degrees over most of the southwest. Temperature conditions are more than, 
sufficient for successful crop ripening and harvesting in time; harvests are never delayed. 
Summer temperatures are much higher and favour plant respiration relatively more than 
assimilation in the rainfed farming areas, thus causing lower net production. Further, 
an aspect of temperature and plant growth worthy of special mention is the incidence of 
frost. Unfortunately, there is little information about the frosty days in the meteorologi¬ 
cal records of Haryana. The incidence of frost is particularly important during rabi 
cropping, though very rarely arresting the growth of standing crops during the months of 
January and early February. Frosts, are seldom sufficiently severe to damage winter cereal 
and oilseed crops, but delicate vegetable crops,\like potatoes, are destroyed sometimes; 
fortunately, this happens very rarely. 


Rainfall 


The moisture input in the form of rain is the major ecological influent on possible and 
actual farming systems in Haryana. The relationship between rainfall and farming 
should be studied quantitatively by employing water balance techniques. The reliance on 
it is more useful because it can express climatic complexes simply and quantitatively in 
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terms of water balances. In Haryana, rainfall is the main determinant in the choice of 
crops. A very clear ecological change in types of foodgrains grown is discernable as 
rainfall decreases. Wherever rainfall is high rice is the important crop in kharif season; 
where temporary droughts are liable to impose a check on plant growth, the farmer’s 
response is to grow sorghum; and arid conditions limit the choice mainly to bulrush millet . 
Additionally, rainfall has major influence on intensity and location of farming systems and 
on the farmer’s choice of enterprises. 

In Haryana rainfall is the only dominant single weather parameter and climatic hazard in 
farming because of its meagreness, concentration, intensity, variability, and unreliability. 
The ways in which rainfall characteristics affect agriculture need a detailed investigation 
as it is probable that their operation is more subtle, for crops can be affected by moisture 
conditions at sowing, germination, shooting, stalking and heading and at maturing, 
harvesting and threshing. Moisture is an important factor in all crop-producing areas. 
It is the all important factor in the minimal regions, where the average or normal rainfall 
is generally necessary for successful crop production. In such areas the systems of crop 
production must be correlated more or less with existing moisture conditions; as a matter 
of fact, the entire programme of crop production is more or less dominated by the mois¬ 
ture factor (Klages, 1958). This statement is of greater relevance to and even befitting 
in the geographical investigation of the agriculture of Haryana, where high temperatures 
during a considerable part of the year lead to significant moisture losses from soil surface 
and crop foliage through evaporation and transpiration, while at the same time providing 
adequate sunshine and warmth for crop growth throughout the agricultural year. Thus 
it may be asserted that rainfall is the most important climatic factor influencing agriculture 
in Haryana, as it undeniably determines the potential of any area in terms of crops to be 
raised, farming systems to be adopted, the nature and sequence of farming operations to 
be followed, and accomplishments of production per unit area. Further, the hopes of 
cultivators for bonanza crop production are realized in those particular seasons when 
moisture receipts are considerably above normal even in those regions where irrigation is 
in vogue since time immemorial. Finally, in association with evapotranspiralion, rain¬ 
fall characteristics make a case either for the necessity and feasibility of irrigation or in 
favour of no irrigation. 

Water resources are a vital organ in practically every aspect of agricultural land-use in 
Haryana, and being meagre they are an inhibiting factor to agricultural development. 
Rainfall is markedly restricted in season and drought is a usual occurrence. That 
Flaryana is mainly a dry region frequently occasions surprise and the widespread defi¬ 
ciency of rainfall is described as undoubtedly the most impressive climatic anomaly and 
hazard. Short rainy season is succeeded by long dry seasons when soil moisture is rapidly 
depleted by high rates of evaporation and when any rain that falls may be of little use to 
the farmer since it is insufficient to recharge the depleted soil moisture. Variations in 
rainfall from year to year are considerable, and, because rainfall is frequently marginal 
in amount for agriculture and restricted in season, this variability is more critical. The 
distribution of rainfall is irregular in both time and space, and water deficiency is a pro¬ 
blem everywhere. 
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Data on rainfall are more meaningful and sound, since more raingauge stations record 
rainfall than record temperature (Figure 21). Pattern of annual totals of rainfall shows 
marked spatial differences resulting from the prevalence of easterly-moving monsoon and 
westerly-moving depressions. Annual precipitation varies between over 1000mm on the 
Siwaliks, the Sub-Siwaliks and the Piedmont Plain in the northeast to less than 300mm 
along the southwestern borders of the state (Figure 22). The regional contrasts in Figure 
22 seem largely to reflect the presence or absence and spatial position or alignment of hills 
and mountains relative to the monsoon currents. Below 700mm rainfall water is a 
definite limiting factor and areas with a mean annual rainfall of 500mm and 700mm must 
be regarded as marginal ones. Although good crops of drought-resistant and drought- 
escaping foodgrains, like bajra and barley respectively, are grown, and agriculture will 
no doubt continue to be important in many such areas, at least as a subsistence economy, 
supplementary irrigation may be a worthwhile attempt in these otherwise inherently fertile 
areas. The amount and distribution of monthly rainfall are not uniform in space. The 
ensemble of histograms in Figure 23 reveals that a very large amount of rainfall is received 
from monsoon during the months of July to August, a good amount of rainfall is received 
from a few depressions in January to March in the northeastern part of Haryana; the 
monsoon rainfall decreases from east to west and northeast to southwest; cyclonic rainfall 
fadfcs from north to south; and there is a significant variability in rainfall from month to 
month. Individual yearly conditions vary considerably from the mean values as 
portrayed in Figure 24. These values are mainly between 25 and 45 per cent, and only a 
very small extent of area has values outside these limits. 


The climate of Haryana is characterized particularly by short wet months or weeks and 
long spells of dry months or weeks, but there are considerable variations in the monthly 
and weekly regime of rainfall from place to place depending on the distance from the 
mountains, topographical alignment and location with reference to the Thar Desert. 
Examples of the way in which varying monthly and weekly patterns affect local differences 
in agricultural production abound. The contrast between the rainfall pattern of the 
northeastern and central Haryana and the southwestern Haryana has a clear affect on 
agricultural practices, e.g. raising of crops like sugar cane, rice and wheat in the former, 
and bajra and gram in the latter. 


Rainfall Effectiveness 

Since much of the arable land available for agriculture in Haryana lies in regions of low 
and variable rainfall, where crop-risk is considerable, it is particularly undesirable to 
accept generalized patterns of the annual and monthly regime. The amount that falls in 
any given short time is normally much more significant than the average amount or actual 
totals over a long period (Visher, 1967) (italics mine). Hence normals or totals should 
not be stressed; it is the concentration and intensity of rainfall, the weekly rainfall 
occurrence and variability, and evapotranspiration that determine rainfall effectiveness. 

Generally, between 70 to 80 per cent of the rainfall is concentrated during the three months 
of the monsoon season, i.e. from July to September (Figure 25). The precipitation and 
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Figure 21 
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the number of rainy days may be quite sufficient to meet the annual requirements of 
successful crop production, provided they are so spread that rain is received at the time 
required. The characteristic of concentration of rainfall decreases its usefulness in 
Haryana. The sowing season may remain without rain in the southwest because of con¬ 
centration and its meagre and highly variable amount. Cyclonic concentration, as dealt 
with in Figure 26, reveals some interesting features. There are areas in the extreme south¬ 
west showing the least percentage of annual rainfall, which is under 5 per cent, during the 
months of December to February. In the northern parts of the state an appreciable rise 
of over 10 per cent in the same period is shown. This exhibits the increasing influence of 
cyclones in the areas nearer to the Siwaliks with a vanishing influence towards the south 
and southwest. 

The expression 'intensity* is used in this investigation in the sense of intensity in 24 hour 
period It is an aspect of significance as it influences the intensity of soil erosion by rain 
and the usefulness of rain for agriculture. The calculations of the average intensity of 

rainfall j~l=—- (Monkhouse and Wilkinson, 1971)j are shown in Figures 27 and 28. 

These maps exhibit the following facts: 

(1) Intensity of monsoon rainfall varies between 15mm and 30mm per day of rainfall 
and it is over 25mm in the northeastern parts of Haryana where the monsoon winds are 
strong as compared to the southwestern sector where it is under 20mm per rainy day. 

(2) Intensity of cyclonic rainfall varies from 8mm to 14mm per day of rain and it 
decreases from northeast to southwest on account of the fading frequency and intensity 
of the cyclones. 


(3) On the whole, the intensity is at its maximum in the monsoon months rather than dur¬ 
ing the cyclonic period (cf. Figures 27 and 28). Most of the monsoon rainfall is wasted in 
run-ofT, and in winter most of it falls in a state of light drizzles with lower intensity allow¬ 
ing time for its absorption into the ground; therefore the former is less effective than the 
latter. The characteristic of concentration of rainfall decreases its usefulness for crop- 
husbandry over the whole of Haryana. 


A close watch on the rainfall, week by week, pertaining to 6 raingauge stations well dis¬ 
persed over whole of Haryana, can provide an objective estimate of the effect of rainfall 
on the crops and make a case for the extension and development of irrigation. Figures 29 
to 34 show the weekly rainfall behaviour over a period of 30 years, i.e. 1942-43 to 1971-72. 
The abnormal weeks, i.e. drought and wet weeks, have been marked off. If the actual 
rainfall in a week is more than twice the mean rainfall, that week is defined as a ‘Flood’. 
On the other hand, if the actual rainfall is equal to less than half the mean rainfall, the 
week is defined as a ‘Drought’. Weeks with normal rainfall are those when the actual 
rainfall is between half and twice the mean rainfall. Floods and droughts as defined in 
the preceding text clearly bring out all the significant rainfall abnormalities. While iso¬ 
lated weeks of floods and droughts do not materially affect the crops, prolonged spells of 
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Figure 28 
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such abnormalities tend to jeopardise agricultural production and marketing structure. 
The frequency of long dry spells, as evident from Figures 29 to 34, is a limiting factor in 
the agricultural development of Haryana. Dry spells are of more duration in the south¬ 
western parts when compared with the northeastern sector (cf. Figures 34 and 30), which 
substantiates the monsoon and cyclonic unreliability in the former. 


Figure 35 shows the mean weekly rainfall of lOraingauge stations. The areas where 
the weekly'mean rainfall is under 6mm are indicated so as to highlight the duration and 
frequency of dry-weeks. Further, the rain-weeks and wet-weeks are marked when the 
rainfall is 17mm to 68mm and over 68mm respectively. The normal durations of dry, 
normal, rainy and wet seasons stand out clearly in Figure 35. Mean weekly rainfall 
reveals that wet conditions prevail only in the Piedmont Plain and the Siwalik regions and 
that too for the month of August (first three weeks); the duration of rainy season in the 
northeast is from mid-June to September and in the southwest from mid-July to August; 
in the northeast the duration of normal cyclonic season from rainfall point of view is from 
January to March and in the southwest and central Haryana it is negligible. It can be 
seen from Figure 35 that over the greater parts of the state, particularly in the districts of 
Ambala, Kurukshetra, Karnal, Sonipat and eastern parts of Rohtak and Gurgaon, rain¬ 
fall during July, August and September is fairly normal though punctuated by short 
spells of local ‘floods’ and ‘droughts’ which are not uncommon during the rainy season 
(see Figures 29 to 32). However, the northeastern alluvial plain is particularly hit by 
heavy rains with consequent riverine floods. The kharif crops of these areas, in an ad¬ 
vanced stage of growth, are considerably damaged occasionally by the excessive rains and 
floods or droughts during the rainy season. On the whole, northeastern parts are most 
suitable for rice and sugar cane husbandry on account of favourable duration of normal 
and rainy situations. Further, Figure 35 portrays that the winter rainfall is markedly defi¬ 
cient in the southwestern and central Haryana, which reduces the rabi prospects there, 
while the northeastern parts receive normal rainfall from cyclones favourable for rabi 
wheat harvest with protracted spells of droughts which significantly depress the rabi 
yields. 


It is hoped that a knowledge of the abnormality of the rainfall as derived from the weekly 
totals over a period of 30 years in different parts of Haryana will be of great interest not 
only to the agriculturists but also to the authorities concerned with the planning of irriga¬ 
tion schemes. Regions having high frequency of abnormal or drought spells should natu¬ 
rally have higher priority when implementing Irrigation Projects. 


Rainfall Reliability 


Albeit rainfall is the most important climatic variable having volitional command over the 
use of agricultural land, the usual method of the cartographic presentation of annual, 
monthly and weekly totals may give a wrong impression and can be very misleading. It 
is the deviation of the rainfall from the mean that matters in sub-tropical and tropical 
agriculture; this is an oft repeated theme, either explicitly or implicitly, in most writings 
pertaining to the geography of agriculture of lower latitudes. No assessment of the rain- 
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Week by Week Rainfall (1942-43 to 1971-72 Average) 
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Figure 35 
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fall of Haryana can be meaningful without some appreciation of its variability in amount 
from year to year and season to season, for there are no areas where variability is not signi¬ 
ficant. Almost everywhere rainfall is restricted in its seasonal distribution. One of the 
frustrating characteristics of rainfall for the farmer in Haryana is its extreme localization: 
neighbouring areas may experience good and bad rainfall conditions at the same time. 
But it is in the wide areas where average rainfall is marginal in amount that variability is 
the most critical. Substantiation of such a theme may be sought by mapping the distribu¬ 
tion of the magnitude of variability. The variability or failure of rain is not of much 
account in areas of heavy or low rainfall. In the former, there is always sufficient water 
available for growing some crops and in the latter there is either provision for some means 
of irrigation or people raise drought-resistant crops. However, under both the situations, 
variability can become important in crop agronomy because of the physical damage it 
wreaks when excessive and the observable impact it has when moderate. 

The construction of percentage of variability maps, which is essentially a device by which 
to represent the spatial pattern of variability with the influence of mean value standardi¬ 
zed (Gregory, 1969), has to be commended as a basis of estimating agricultural problems 
and is of greater relevance to water needs and irrigation development plans. It has al¬ 
ready been noted that variability is least over the areas of high rainfall and greatest over 
those of low rainfall. The general rule that variability increases with decreasing mean 
• annual rainfall is a valid generalization for Haryana. A comparison of the mean annual 
rainfall with the coefficient of variation (cf. Figures 22 and 24) shows that the areas of low 
average falls of under 400mm coincide approximately with those of variability over 35 
per cent, while conversely the high rainfall areas of the northeast Haryana display low 
variability, which is quite significant. The coefficients of variability in monsoon and 
cyclonic rainfall are not identical in Haryana as the latter is highly variable (cf. Figures 
36 and 37). The cyclonic rainfall is least reliable and the same is true of monsoon rainfall 
in areas bordering the Thar Desert. The magnitude of variability is considerably high even 
in the weekly rainfall as exhibited in Figure 38. A variability in excess of 20 per cent 
implies great risk in farming (Williamson, 1925). The annual, seasonal and weekly co¬ 
efficients of variation of rainfall are over 20 per cent in the state of Haryana everywhere; in 
the absence of irrigation or dry farming technology agriculture is reduced to a gamble and 
economic distress and famines can be apprehended any time. The need for additional 
water supplies for successful cropping arising from this crowning disability of environ¬ 
ment has been acutely felt. An analysis based on the coefficient of variation assumes that 
the data do approximate to a normal frequency distribution, which frequently is not the 
case. It is thus inappropriate to use the coefficient of variation as a tool in agricultural 
and irrigational planning. 

The significance of variations in the amount of rainfall from year to year or season to 
season is difficult to assess unless these are related to defined moisture requirements of 
crops, which technically speaking is the consumptive-use. This can be done by estimating 
the probability of specified amounts of rain being obtained within a year or a crop- 
season. The use of probability, a standard statistical method, is made to ascertain the 
chances of occurrence of rainfall above the critical value of moisture in terms of 
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Week by Week Rainfall Coefficient of Variation (1942-43 to 1971-72) 
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consumptive-use of the important commercial cash-returning crops of Haryana, namely 
wheat, rice, sugar cane and cotton. 


Though details of variability may clearly be of relevance to any consideration of agri¬ 
cultural potentialities (for any particular crop), something more than the investigation 
of variability is desired. More especially, the theme of probability and reliability is of 
considerable significance and relevance. The construction and employment of rainfall 
probability maps as a guide to agricultural potential and policy have, in fact, been deve¬ 
loped in this investigation. The probability maps will emulate the variability maps in 
reckoning the agricultural potential of an area in the light of rainfall. The critical rain¬ 
fall limits (critical value) for wheat, rice and sugar cane are fixed by taking into account 
the consumptive-use of water in millimetres per day. To estimate the probability of 
the occurrence of a specified critical value (x) when the mean value (x) and standard 
deviation (s) are known, calculate (d) as 



aud (d) is the figure which is needed for reference to tables of the Normal Distribution 
Function, which will give the probability in percentage. The resulting statement of pro¬ 
bability would in fact provide an estimate of long-term crop risk and the necessity of the 
development of irrigation facilities in areas which arc otherwise suitable for the culture 
of cash-returning crops. 


Moreover, the variability and probability studies must clearly be related to other agro- 
climatic conditions, especially the degree of evaporation and transpiration loss, intensity 
of soil moisture deficit and characteristics of soil storage and replenishment. These 
interrelationships must in turn be studied in relation to the consumptive-use of important 
crops in areas under study. The critical values for wheat, rice and sugar cane in Haryana 
are 390.4mm, 842.6mm and 1177. 2mm respectively, these provide the values for which 
probability assessment may be made. Such analysis, based on crop-period rather than 
annual conditions, may prove of considerable value in the planning and regulation of 
water resources. In many cases, however, analysis of yet shorter periods, i.e. weekly, 
may prove to be the most important. Detailed local analysis of rainfall conditions is 
plainly the most useful and to correlate agricultural potentialities with the reliability of 
annual rainfall oversimplifies the climatic factors concerned (Kenworthy, 1964). Thus in 
this investigation, for purposes of analysis, weekly totals covering the periods of a parti¬ 
cular crop from preparation to harvest are added in order to ascertain the probability or 
reliability characteristics of rainfall. In terms of specific crops such detailed investiga¬ 
tions on weekly or short-period basis could well repay: they can be used to reassess the 
agricultural potentials and to suggest most suitable planting dates for a variety of crops. 
It is to be hoped that with the availability of computer facilities, significant use of these 
methods will be made in assessing the crop potentials and irrigation planning in specific 


areas. 

Figure 39 exhibits percentage probability of receiving more than 390mm rainfall during 
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Figure 39 
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November to April period. It will be observed that such occurrences are considerably 
insignificant. The resulting statement of probability provides an estimate of long-time 
risk for wheat crop, which is the primary crop of Haryana. It suggests that the reliability 
of rainfall for wheat culture is negligible, and that irrigation development is imperative in 
this state where natural environment is otherswise most suitable for wheat culture. Figure 
40 portrays percentage probability of getting rainfall more than 840mm during the rice 
growing period and it reveals that in the northeastern sector of Haryana probability level 
is above 30 per cent. In the ‘Rice Bowl’ of Haryana it is between 10 and 30 per cent, over 
major parts it is under 5 per cent, justifying the fact that wet rice culture is not usual. 
Figure 41 shows percentage probability of rain falling more than 1175mm during a year 
and it is seen that in Jagadhari and Naraingarh tehsils the chances are more than 25 per 
cent. This means that in these areas sugar cane can be raised on alluvial soils with mode¬ 
rate irrigation facilities. The maps of probability of rainfall substantiate that rainfall is 
just adequate for sugar cane and rice cultivation only in the northeastern parts, but even 
here its truancy nullifies tire adequacy. 

WATER BALANCE PATTERNS 

From a comparison of the monthly rainfall with potential evapotranspiration for the 
various stations in Haryana it is possible to obtain a clear picture of the periods of water 
surplus and deficiency in relation to monthly rainfall and to bring into perspective the 
nature of water problems and requirements in the area for successful crop husbandry. 

Water balance as a concept and as a tool in resource management is finding increasing 
applications to agricultural problems—especially those that cannot be studied in isolation. 
For all practical purposes these problems can be grouped into independent and 
dependent variables. Among the independent variables, the influence of climate on 
agricultural activities stands out as the most fundamental and decisive factor. A climatic 
classification should therefore be both comprehensive and relevant to the problem. 
A number of climatic classifications based on spatial distributions of temperature or 
rainfall or both have been proposed in geographical literature from time to time but 
these suffer from serious limitations; a review thereof has been adequately given by 
Thornthwaite and Hare (1955). A conceptual frame-work which compares potential 
evapotranspiration or water need (PE) with precipitation or available water is perhaps 
the most reliable approach in evaluating a climatic regime. Unfortunately, PE cannot 
be measured directly as temperature or precipitation-can. The problem in computing 
PE indirectly by various techniques is further complicated by their applicability to 
individual areas for which the methods were devised. Therefore, a judicious choice of 
methods to be applied in evaluating climate or water balance depends to a large extent 
on the available climatic parameters, complex interactions of the climatic parameters 
and comparable geographic location of the area under investigation with those areas for 
which methods were earlier proposed. Since the methods of estimating PE from empiri¬ 
cal or mathematical formulae have limited applications only, wide discrepancies in values 
of PE for a region as calculated with different methods and those obtained experimentally 
are likely to occur. Therefore, as prerequisite, the computed PE must either be corrected, 
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if suitable experimental values of PE exist or, in their absence as in India, the validity 
of the selected procedure should be checked indirectly wi th the irrigation need of water 
or some indices of climate, such as nature and the type of vegetation. Frequency of irriga¬ 
tion, though determined by the nature of the soil and the water requirement of the crop, 
is not followed in principle by the farmers and therefore the quantity of water applied to 
the fields may not yield valuable information on the water need or PE. As a recourse 
to the problem, only those methods which suggest some relationship between the taxo¬ 
nomy of vegetation and evolved climatic classification should be considered in evaluating 
PE or water balance. The natural vegetation may be considered as an indicator of climate 
to the extent that it is not modified by edaphic or human factors. 1 he moisture index of 
the Thornthwaite’s (1948) method has been found to give a close agreement with the 
distribution of natural vegetation-types in the Haryana-Punjab Plain (Sharma, 1974), 
and this procedure has been followed in the analysis of water balance patterns in 
Haryana. 


The dependent factors in agricultural problems concern those which are related to the 
soil-moisture content, the ease of movement of water through the soil profile (both 
dependent on soil characteristics) and the depth to ground-water. These properties to 
a large extent determine the potentials for crop cultivation and various possible crop- 
combinations. The Thornthwaite’s water balance procedure takes into account, as 
discussed later, both the independent and dependent parameters. 


Potential Evapotranspiration 

Total evaporation of water from the soil surface and transpiration by vegetation is termed 
as evapotranspiration. Potential evapotranspiration is the maximum amount of water 
that could be evaporated from vegetation and land surfaces assuming an unlimited mois¬ 
ture supply in the ground. The idea of PE is an expression of the fundamental ‘energy 
balance concept* and its weakness is in the infinite complexities of the natural surfaces, 
which make generalizations hard to apply in specific cases (Thornthwaite and Hare, 
1965). Thornthwaite (1944) who first popularized the concept of evapotranspiration 
defined it as the water loss from a moist soil tract completely covered by vegetation. 
Since on a regional scale transpiration from plants in various stages of development may 
be considered small, Thornthwaite (1944) assumed potential evapotranspiration as 
independent of the character of the plant cover, of soil type and of land utilization to the 
extent that it varies under ordinary conditions. 

Thornthwaite and Mather (1955) define PE as the amount of water which will be lost 
from a surface completely covered with vegetation if there is sufficient water in the soil 
at all times for use of vegetation. As a prerequisite, the rate of evapotranspiration is 
dependent on the moisture content of the soil. Therefore, for evapotranspiration to 
reach a potential level it is necessary to assure that surface soil does not dry below field 
capacity, otherwise the ratio of evaporation heat loss to the total heat loss could not 
remain constant. 
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As noted above, PE is dependent only on the available energy. Thornthwaite’s empirical 
method of estimating PE is supported by lysimetric experiments and watershed obser¬ 
vations of water loss in central and eastern United States. The values of PE can be 
readily calculated from the published tables or nomograms (Thornthwaite and Mather, 
1957). The concept can further be developed into the climatic water balance utilizing a 
bookkeeping system which facilitates a comparison of the climatic moisture increments 
or losses on either daily or monthly basis with the climatic moisture needs for the 
same period. 

The water balance method is an investigation of the quantities of water moving through 
the hydrologic cycle, or the continuity of flow of water. For any situation, the water 
balance may be defined by the following parameters: 

Ppt = (PE-D)-fSiSc 

Where Ppt =. Precipitation 

PE = Potential Evapotranspiration 

D = Deficit 

S = Surplus 

Sc = Storage change 

Moisture input is simply a function of spatial and temporal characteristics of precipita¬ 
tion. If the amount of precipitation is greater than PE and the soil is at field capacity, 
water surplus will occur. Soil and vegetation characteristics together affect soil moisture 
storage. The storage change is an expression of the differences in moisture carryovers 
from one year to the next because different quantities of soil moisture are utilized each 
year. Moisture deficit is a quantitative expression of the amount of water which is not 
met either by precipitation or irrigation to compensate the water need or PE. 

The average annual potential evapotranspiration (Figure 42) varies from a maximum of 
over 145cm in the west to a minimum of under 139cm in the northeastern Haryana, 

In general terms, the PE decreases in eastern and northern directions. 

As stated in the concept, the soil, with an adequate vegetation cover, should always be 
at field capacity. Since this condition is seldom, if ever, maintained, the optimum level 
of PE is not obtained for any part of the area. The moisture supplies from rainfall, 
soil moisture and soil moisture storage are always found to be exceeded by PE. Further, 
the soil moisture is quickly depleted from wet to dry periods leaving the soil deficient in 
moisture. 

Particularly during the monsoon season when the water-table is close to the surface, water 
accumulates in the low lying areas, and where swamps and marshes exist, the computed 
PE tends to be lower than would be expected of a moist land surface under similar 
temperature conditions. The march of potential evapotranspiration generally follows a 
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Figure 42 
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near symmetric bell-shaped, curve. On an average, a maximum PE of 20cm to 22cm is 
obtained for June and a minimum of 1cm to 1.5cm for the month of January. As 
monthly PE and the mean monthly temperature are empirically related, the computed 
PE compares favourably with the march of average monthly temperatures. 

A comparison of seasonal course of rainfall with the course of monthly PE for a station 
provides much information on many aspects of water relations, such as actual evapotrans- 
piration, periods of soil moisture recharge and soil moisture utilization, water deficit and 
water surplus. Of these, only the aspects of water deficit and water surplus have been 
discussed in detail. It was assumed that under the existing vegetation conditions, the 
soils north of Ambala can on an average hold only 15cm of moisture and the soils south 
of Ambala, at field capacity, can retain only 10cm of moisture. The results of this analysis 
have been presented in Figure 43. 

Throughout Haryana, the imbalance between PE and rainfall is such that on an average 
more water is needed by plants than is actually obtained from rainfall. The average 
annual water deficit decreases from a little more than 110cm in the west to a little less than 
50cm in the northeast (Figure 44). The districts of Hisar and Bhiwani have in general, a 
water deficit of more than 100cm annually. The gradient of change in water deficit as¬ 
pect is relatively steep, which probably reflects the effect of the Siwaliks on the rainfall 
characteristics. The distribution and pattern of average annual water deficit relate inver¬ 
sely to rainfall. 

Generally, the water deficit occurs in two distinct phases, i.e. the pre-monsoon (March to 
June) and the post-monsoon (October and November) seasons. This pattern of water 
deficit is most revealing for stations lying to the north of 30° latitude (e.g. Ambala). In 
west and southwest of Haryana, where rainfall variabi lity is more than 40 per cent, Sirsa 
and Hisar suffer from perpetual water deficit conditions. This pattern, with some modi¬ 
fication, is characteristic of the whole of Haryana. For example, the duration of perpetual 
water deficit for, say, Rohtak or Tohana, is broken in early February by soil moisture 
utilization, the soil having recharged in January after slight but infrequent winter rainfall. 

The rapidity with which the soil moisture of January depletes is largely determined by the 
amount of rainfall in relation to water need during the month of February. The nature 
of rainfall and temperature data used in this research constrain further discussion on this 
aspect. It has however been suggested by Sharma (1974) that throughout Haryana soil 
moisture saturation of the winter months is generally not sufficient enough to meet from 
the soil moisture storage alone the water requirement of the pre-monsoon period. By the 
end of March the soil moisture is completely depleted and drought results, which lasts 
until the arrival of the monsoon. A second period of drought hits the area as soon as the 
soil moisture is completely utilized by the end of October. During below average 
monthly rainfall conditions the drought extends practically throughout the length of the 
year, as the amount of rainfall is generally not sufficient to replenish the soil moisture 
content to its field capacity. 

It is also known that during above normal rainfall conditions, repeated periods of soil 
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moisture utilization and soil moisture recharge tend to minimize the total drought con¬ 
ditions so well characteristic of the dry years. Under such rainfall conditions, the onset 
of drought follows no particular rule. For example, it may begin as early as March. A 
second period of drought generally in November-December is largely determined by the 
duration of the stay of monsoon. 

As shown in Figure 45 most of Haryana suffers from deficiency in annual water surplus. 
The average annual water surplus varies from zero along a line north of Gulha and Than- 
esar to a maximum of 13.7cm in Naraingarh in the extreme northeast. South of the for¬ 
mer line water surplus does not exist. The sub-montane tract, where rainfall is relatively 
more reliable and heavy, shows some amount of moisture surplus, a large proportion of 
which is obtained during the summer monsoon period. It is also notable that only in 
Naraingarh, large water surplus occurs during February (Figure 43). The cyclonic depre¬ 
ssions moving into Haryana shed comparatively larger moisture on the sub-montane tract 
and the Siwalik Hills than on the northeastern Haryana Plain. South and west of this 
area, the winter surplus decreases. Thus Ambala gets only 0.6cm of winter surplus, 
generally during a part of January and February months. In the area having water sur¬ 
plus, the summer monsoon surplus commands a significantly higher proportion during 
part of July and whole of August. The burst of monsoon does not produce any imme¬ 
diate surplus as the soil moisture which had been depleted in the pre-monsoon season 
first gradually restores to its field capacity. 

Basic to Thornthwaite’s 1948 climatic classification was the moisture index derived from 
the relationship of the annual value of moisture surplus, moisture deficit and potential 
evapotranspiration. 


The ‘Moisture Index’ (I m ) is given as under: 

T 100S- 


“60D 


PE 

The negative values of ‘Im’ indicate dry and the positive values suggest moist climates. 
In deriving the above formula more weight was given to the surplus than to the deficit. 
Mather (1963) rightly pointed out that more weightage to the surplus factor is not warran¬ 
ted since soil moisture recharge in one season leading to water surplus cannot compensate 
a deficit in another season. Therefore, ‘Moisture Index’ may be given as 

100( Rainfall — 1) 


In 


PE 


The distribution of ‘Moisture Index’ for Haryana is given in Figure 46. Since M m ’ is 
negative for all stations, the climate is dry. But three dominant climates may be recogni¬ 
zed, viz. 

(a) E or arid which covers more than half of western and southern Haryana, 

(b) D or semi-arid in the central east Haryana and, 

(c) C or dry sub-humid in the extreme northeastern Haryana, 
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These climatic types and their areal extent are of great significance in terms of agricultural 
operations as will be shown in the sections on variable cropping patterns and regional 
imbalances in levels of production. Further, the preceding climatic regionalization may 
be of immense value in future agricultural planning and irrigation developmental pro¬ 
grammes. Additionally, it may help the agronomists in devising the dry farming pro¬ 
grammes. 

To sum up: While rainfall remains the chief factor limiting agricultural and livestock 
potentials, the picture of rainfall conditions, as presented, is only part of the story. 
Potentialities for irrigation to open up dry areas or to explore marginal lands or to supple¬ 
ment rainfall during dry weeks or months have been exploited on only a limited scale in 
the Bagar or Sandy Undulating Plain and Hills. The wide variations in rainfall amount, 
negligible favourable probability and acute soil moisture deficit make all aspects of water 
conservation and judicious water-resources planning of vital importance in the agricul¬ 
tural economy of Haryana. 

Appreciation of the annual, seasonal, monthly, weekly and daily distribution of rainfall 
and its variability in amount and distribution is important not only for overall assessment 
of agricultural potentials, but also for improvements in farming practices as much in 
areas with good rainfall as in areas with marginal falls. Moreover, the estimates of rain¬ 
fall probability by considering the consumptive-use of primary and major commercial 
crops, average moisture balance patterns and soil moisture surplus or deficit would in fact 
provide an estimate of long-term crop risk and future irrigation planning. Till recently, 
mistakes have been made in pioneer developments through inadequate understanding of 
the climatic conditions. Detailed analyses of rainfall records in particular areas are 
beginning to provide the ‘weather lore’ that has previously been lacking. 

THE SOILS 

At the beginning of his work on Political Geography, Ratzel made a far reaching statement 
Jeder Staat ist ein Stuck Mettschheit (every nation is a bit of soil and humanity) (Quoted 
by Klages, 1958). Therefore, no student of civilization forgets for an instant the funda¬ 
mental Importance of the soil. It is the source of practically all man’s food, clothing, and 
an ever-increasing list of other needs. So much so, that man gets nearly all of his food 
from the soil, less than one per cent of what he eats being fish (Pearson and Harper, 1945). 
Of the long list of nature’s gifts to man, productive soil and water are the most necessary 
to human life (Bennet, 1955). Top soil or upper layer having an average thickness of 
about 20cm is the principal feeding zone of the crops, providing food for human ingestion 
or livestock feeding. 

Despite all the great advances in manufacturing, agriculture is still the world’s most im¬ 
portant primary industry—a fact often neglected, though appreciated in all historic or 
economic crises. Such considerations apart, even now about 66 per cent of (he global 
population comprises farmers, deriving their living directly from the soil. There are 
many problems of land-use adjustment to be dealt with in the near future. Geographers 
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expect to contribute to the solution of these problems, and it behoves them to acquire a 
work ing kno wledge of soil science and to develop a lively appreciation of the geographical 
significance of soils themselves; geographical investigation of soil characteristics in agri¬ 
cultural geography is of great significance as geography is a human ecology (Putnam, 1967) 
(italics mine). Soil characteristics, particularly physical, help to know about the distribu¬ 
tion of crops and the selection of soils for specific crops: this may be called the ‘selective’ 
rather than ‘prohibitive’ influence of the soil. 


There is no resource more important to Haryana than soil. Whatever its production 
capabilities (which are very variable), and however often quite unjustly and excessively 
mined, the soil as a medium of crop growth has furnished, directly and indirectly, a signi¬ 
ficant share of the income of the state. Therefore, the soil resources must be used in 
such a way that they are conserved and not exploited: exploitation can mean soil destruc¬ 
tion and depletion through erosion and over-use. Soil exhaustion and depletion may 
increase rapidly in the near future because of the demographic explosion. Population 
growth, increasing pressure on land and modem farm technology are bringing about a 
breakdown in the traditional farming system of dry farming and fallowing in Haryana. 
By the improvement of agricultural water supply to crops and the use of chemical ferti¬ 
lizers and high-yielding exotic seeds the period of fallowing is being shortened and the 
intensity of cropping is increasing. Expansion of cultivation can be achieved by the 
agricultural colonization of the cultivable wasteland; the scope is limited because of the 
significant colonization during the 50’s and 60’s. Hence, the available soil resources 
need to be conserved and carefully used. Soil erosion has been slight in Haryana, for 
the terrain is flat and deflation by wind is restricted to the Bagar of southwest and erosion 
by water to the Siwaliks and the Piedmont Plain of the northeast. 


Whatever methods are used to increase food production in the state, they must be com¬ 
patible with soil and moisture conservation. Methods of soil conservation other than 
rational land-use are very expensive: implementation of fundamental land-use plans is 
imperative to ensure the conservation of soils liable to be eroded, exhausted and depleted. 
The formulation of land-use plans demands that the soil pattern should be mapped and 
the physical and chemical characteristics of the different soils described (Pullan, 1969). 
This should precede fertilizer use, intensive agricultural development and high-yielding 
varieties programmes, the agricultural colonization of the cultivable wasteland, the 
creation of permanent intensive agriculture and the rational planning of land-use and 
cropping pattern. Additionally, the proper utilization of soil resources of any area 
necessitates, firstly the description and identification and secondly, the mapping of the 
physical and chemical characteristics of the major soil groups. The basic soil data for 
mapping are derived by combing Settlement Reports, District Gazetteers, surveys 
conducted by certain* organizations, research dissertations, reconnaissance, etc. Crop¬ 
land occupance and changes in cropland use pattern are also used as possible agricultural 
indicators of soil pattern and soil changes by establishing the relationship in the field or 
the cartographic representation of both. More has probably been done, particularly in 
Haryana, to remove the handicaps imposed by soils on agricultural production, and most 
soils have been improved from their natural state to become, in effect, agricultural soils* 
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But documentation of the synthesis between the bunch of patterns of soils, cropland 
occupance and agricultural production distribution is lacking. 

In detail, the pattern of soils in Haryana is complex, reflecting a variety of parent materials, 
the range of the distribution of rainfall and temperature, variations in the intensity of 
irrigation and land-use and hydrological hazards. Therefore, most of the state has to 
be mapped in detail. Initially, one may rely on maps of fluvial geology, small-scale 
reconnaissance maps and Settlement or Assessment Reports. Knowledge of a specific 
pattern occurring within a particular soil as exhibited on the reconnaissance soil map 
allows a rapid appraisal of the possible use and therefore of the value*of the soil resources 
of that area. 


Knowledge of the capability of a soil is a prerequisite for its agricultural use. According 
to ordinary usage, the soil capability is understood as the ability to raise crops or bear 
fruit depending upon the physical-chemical-biological combination of a soil. Clay 
soils may frequently have only a low actual productivity (yield output) due to water 
shortage and the difficulty of cultivation. At the same time their large nutrient reserves 
may give them a high potential productivity (yield capability) which can only be exploited 
by means of suitable farming methods—a common feature in the flood plains and the 
low lying areas ( dahars ) of Haryana. The southwestern Bagar having rainfall generally 
inimical to cultivation is characterized by sandy soils where, despite the frequently exten¬ 
sive land-use, nutrient content has much greater singificance than in heavily fertilized 
loamy soils. Similarly, the structure—and thus the ability to hold water—is of less 
importance for irrigated soils than for unirrigated ones. Further, one ought to mention 
the importance of loamy sandy soils of Bagar and Tals lying in Hisar, Bhiwani, Mahendra- 
garh and Gurgaon districts, for future increases in national food production; it is a subject 
that is bound to become increasingly significant with the rapid growth in Indian popula¬ 
tion. Average harvests in these areas are very similar to those in irrigated areas, but the 
favourable climate allows the growing season to be spread throughout the year and, as a 
result, it is reasonable to expect that annual yields could be considerably higher. Another 
critical difference is the fact that most soils in the irrigated areas are already used to 
capacity, whilst even today in the Bagar, the soils are cither used only for extensive agricul¬ 
ture, or, as is still frequently the case, not used at all. 


To assess the potential of the stage for agricultural development soil survey is an essential 
prerequisite; this has been carried out by various organizations. Some of the surveys are 
available in a piecemeal form. The scale of these works usually makes considerable 
generalization inevitable and it is therefore not surprising that most exhibit the soils of 
Haryana as a relatively homogeneous group spreading over a sizeable area, a view that 
would be accepted only with considerable qualification by pedologists. The inadequacy 
of soil assessment can be eloquently pointed out by rightly emphasizing that there is no 
detailed work as yet available. In fact, the wide variations and dissimilarities in the soils 
of Haryana can be better grasped by observing the distribution of crops and regional 
imbalances in crop-yields: much importance attached to the inter-relationship between 
soil character and crop husbandry in oriental or indigenous agricultural systems. 
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The fundamental purpose of a soil survey* like that of any other research* is to make pre¬ 
dictions and differential crop production recommendations , to synthesize the contemporary 
cropping pattern and levels of agricultural production with soil capabilities and to prepare 
a land-classification map (United States Department of Agriculture, 1962) (italics mine). 
Modern soil surveys are basically aimed at providing comprehensive information about 
soils and an inventory of the soil resources of the area (Indian Agricultural Research Insti¬ 
tute, 1970). The objectives of soil surveys are fundamental and applied, aiming at under¬ 
standing the soils, interpreting the soil data for use in the agricultural plans and the 
management of irrigated lands, and so on. These form the very basis for soil maps and 
thus for planned land-use. Cropping and soil management practices are so sensitive to 
the differences in soil that a soil map based on soil survey is sure to serve a significant role 
in future agricultural planning as it is an integral part of an effective agricultural research^ 
advisory programme and the geography of agriculture. It is clearly impossible to carry 
out an exhaustive analysis of soils on every field. Therefore, representative samples of 
land are chosen to represent a landscape for preparing a soil map. Such investigations 
have been conducted all over Haryana by research workers engaged in soil studies at the 
Soil Department of Haryana Agricultural University, Hisar and the Central Soil Salinity 
Research Institute, Karnal (an organ of Indian Council of Agricultural Research, New 
Delhi). 


It is possible to conduct a comprehensive soil analysis from field to field at farm level. 
Given an accurate soil map of a farm, alternative cropping and soil management systems 
based on the soil analysis, may be developed for that farm. With competent soil survey 
work, with predictions about the other production factors and with adequate considera¬ 
tion of the economic factors optimum farming systems can be developed. Therefore, a 
detailed soil survey at microscopic scale is imperative all over India, particularly in 
Haryana, the state which has great potentials to meet the Indian food deficit. 


Soil is a maleable environment moulded by the agricultural man in manifold ways, some 
damaging it through erosion and depletion, others paying greater attention to improving 
it for a particular usage: the former have been mentioned in traditional researches while 
the latter have become more popular in recent times, particularly in Haryana, where in a 
variety of ways the assiduous Haryanvi farmers with the help and guidance of the state 
administration have greatly modified and increased the productivity of the soils. The 
most common method of measuring the enhanced soil productivity has been the enumera¬ 
tion of gains in cropland area by agricultural intensification and the synthesis of the con¬ 
tributory technological advances stimulating the same. Along with this, an attempt has 
been made to map the agricultural productivity of Haryana’s soils dividing the state into 
three productivity categories, viz. high, intermediate, and low (see Figure 151). Addition¬ 
ally, a land capability map is an essential tool for future agricultural planning. The only 
dependable way of determining the capability of land is to make a careful examination of 
its soil cover in the field. This is done by examining and determining the soil’s depth, 
texture, permeability, available moisture capacity, inherent fertility, organic matter con¬ 
tent and other characteristics that effect the use and management and treatment of the 
agricultural land. Soils must be treated in terms of their agronomic characteristics; 
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classification according to agricultural capability rather than genetic classification is im¬ 
perative where agricultural planning purposes are concerned. For a sound and complete 
agricultural planning two things are needed; first, an inventory of land, which is most 
conveniently recorded on a map in the form of soil cover; and second, facts about socio¬ 
economic aspects of farming. The former falls within the scope of this section. 

Differences in soil fertility, of course, have the greatest impact on agricultural land uses, 
but other elements such as limited use of modern technical inputs, traditional settlement 
patterns and market competition from the adjacent areas may also be relevant. The 
distribution of soils strongly affects the pattern of Haryana’s land-use intensity and 
agricultural land-use occupance owing to limited progress made in biological and mechani¬ 
cal farm production techniques, specially the restricted use of chemical fertilizers and 
hybridized seeds. However, where a higher level of agricultural technification has been 
achieved with intensification and mechanization, the modification of the inherent soil 
characteristics have been accompanied by a diminution of soil fertility (personal 
experience). 

Soil Classification 

During ancient times, soils were classified into two broad types, viz. Urvara and Anurvara 
or Usar. In the sixteenth century the agricultural land was divided into Barani, Nehri , 
Sallabi and Abi depending on the suitability of soils for crops as determined by sources of 
irrigation. Later on, when the state of Haryana was divided into assessment circles, for 
revenue purposes on the eve of the first settlement in the 19th century, the division purely 
conformed to the surface texture of soil and the availability of water and sources of irriga¬ 
tion, which combinedly determine the land productivity. On the basis of such information 
the villages were grouped into Barani, Nehri, Khaddar, Bhangar, Chhachhra, Naili, Rohi, 
Rangoi, Bagar, Tibba, Tal, Bet, etc. Within this scheme Haryana is covered by 104 
assessment circles [See Figure 1(b)]. 

However, classification of soils on scientific lines started when the Geological Survey 
of India was founded in 1846. As per earliest investigations, Voelkar (1893) and Leather 
(1898) recognised five major groups of soils related to broad regional complexes of cli¬ 
mate and regolith, namely, the alluvial soils (major part of the Haryana Plain is compris¬ 
ed of these soils), the sandy soils (Bagar, Tibbas and southwestern portion of Haryana 
consists of these soils), the black soils, the laterite soils and the red soils. But scientific 
interest in a detailed and comprehensive investigation of the soils of the erstwhile Punjab, 
based on the properties of the surface soils, was initiated by Lander who published a 
lengthy account of the same in 1929. Profile studies of soils started in ’thirties when 
Taylor et al. (1935) analysed some typical soil profiles. A worthmentioning attempt to 
classify the soils of the composite Punjab by following the new United States system of 
soil classification, i.e. 7th Approximation with latest supplement (1967). Further, local 
surveys have been conducted with some specific objectives, but the information collected 
is too limited and scattered and the data may not lead to any delimitation of soil belts 
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that may be useful at a later stage in constructing the mosaic of crop occupance and 
agricultural types. 

Studies of soils throughout the world have shown that five major factors largely control 
the soil kinds that develop. These are: climate (particularly temperature and precipita¬ 
tion); living organism (especially the natural vegetation); nature oi parent material 
(texture and structure, chemical and mineralogical composition), topography of an area, 
and the time that parent materials are subjected to soil formation (Buckman and Brady, 
1969). In Haryana, climate is perhaps the most influential factor which also exerts part 
of its influence through a second soil forming factor, the native vegetation. Moieover, 
from the Sehgal and Sys’ (1970) study it is possible to conclude that the formation and 
geographic distribution of soil groups in Haryana elucidate the profound influence of 
climate as a primary soil forming factor. 

Haryana is an inland state and the climate over its greater part is of a most pronounced 
continental character, i.e. extreme summer heat alternating with severe winter cold. 
The state can be divided into five rainfall zones based on the annual rainfall totals: under 
250mm; 250mm to 500mm; 500mm to 750mm; 750mm to 1000mm; over 1000mm. As 
the soil is the product of climate and there is a great variation in rainfall, it is to be 
expected that the nature of the soil found in different parts will also exhibit a similar 
variation in chemical properties. It is necessary to take account of the chemical condi¬ 
tions of the soils, which provide the required nutrients for plants. The chemical com¬ 
position of a soil depends upon the original mineral composition of the parent material 
or transported material, the weathering and the biotic activity. The latter factors are 
governed by climate to a considerable degree. On account of semi-arid and arid condi¬ 
tions prevailing in major parts of Haryana (see Figure 46), a copious accumulation of 
salts can occur within the upper layer of the soil. The results of the sample analyses 
conducted by various organisations reveal that about 32 per cent of the soil cover in 
Haryana is in various stages of deterioration as a result of salinity and alkalinity at the 
surface or at some depth below the surface and the rest is fit for normal cropping. The 
increasing salinity and alkalinity indicates the extension of the waterlogging tendencies. 
The sandy soils have more alkalinity, while the loamy soils are saline-alkaline. Both 
are poor in humus because of the absence of natural vegetation cover as a result of dry 
conditions. The heavy silt loam is poor in salts but rich in humus due to the vegetation 
cover in the flood plain. The distinguishing features of the five soil zones are given 
in Table 2.ii. 

Table 2.ii reveals that the soils developed under low rainfall conditions contain 
more calcium carbonate due to good rate of calcification as a result of the absence of 
excessive lixiviation.' Hence the soils of the southwestern arid and central semi-arid 
parts of Haryana fall under the lime accumulating group. The calcium content in the 
soils of Hisar, Bhiwani, Mahendragarh, major parts of Rohtak, extreme west of Sonipat 
and Jind districts is much higher than that of the rest of Haryana and the grasses grow¬ 
ing or fodder raised on the former contain more calcium than the latter. Therefore, the 
cattle and she-buffaloes of the former region are superior in quality to those of the 
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TABLE 2.ii 

Soil Characteristics* 


Rainfall 

Zones 

Annual Rainfall 

Calcium 

carbonate 

(%) 

Organic 

matter 

(%) 

Total 

Nitrogen 

(%) 

A verage 

pH 

value 

l** 

1000-1750mm 

0.16 

1.00 

0.08 

7.00 

II 

750-1000mm 

0.17 

0.80 

0.06 

7.75 

III 

500- 750mm 

0.24 

0.53 

0.04 

8.00* 

IV 

250- 500mm 

1.84 

0.50 

0.04 

8.35 

V 

under 250mm 

2.30 

0.23 

0.02 

9.77 


**Roman numbers same as in the key of Figure 48. 

neighbouring districts in the northeast. The breed is known as the Haryana Breed which 
is famous all over India. The superiority of the Haryana Breed is certainly not due to 
better feeding in point of quantity: the inference is that the little they get is usually of 
better quality and goes to make stronger bone-formation. Northeastwards the cattle, 
while remaining markedly of the Haryana type, deteriorate in quality although both 
rainfall and quantity of green fodder or grazing rapidly improve. The suggested reason 
is the deficiency of calcium in the soil. On the whole, the soils of Haryana are 
deficient in humus and nitrogen: the nutrient deficiencies constitute the main limiting 
factors to the attainment of high yields. 

Tijfijcpntrolling factor in soil fertility is pH which should be below 8.5 (Taylor, 1940). 
When the pH value of the soil becomes greater than 8.5, the yield of crops diminishes 
markedly and the salts present in the soil may accumulate on the surface to such an extent 
as to render the soil uncultivable (Hoon et al., 1941). The rise of salt-zone to the soil 
surface is mainly due to the faulty irrigation and agricultural practices in the state. Due 
to light rainfall and insufficient leaching, processes of salinisation and calcification are 
in gradual progress. Hence, the pH value is over 8.35 in those parts of Haryana where 
the rate of calcification is good (Figure 47 and Table 2.ii). Growing salt bushes and 
acacia trees can go a long way in assuaging the kallar affliction,' as the salts are 
absorbed by them. 

A direct and significant relationship between soil and moisture regime is found in Haryana 
where three major soil groups may be recognised, viz. Aridic and Torridic, Ustic and Udic 
(Figure 48) (Sehgal and Sys, 1970). The Aridisols with aridic and torridic moisture 
regimes (under 500inm) are widely spread in the southwestern parts of Haryana 

♦Sources: Raychaudhuri, S.P. et al. (1963J and Department of Soil Science of the Punjab Agricultural 
University, Ludhiana (1964). 
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adjoining Rajasthan. They comprise the districts of Hisar, Bhiwani, Mahendragarh and 
most of Rohtak. They represent the hot-arid and hot semi-arid climatic zones. They 
are mostly loamy fine sand, coarse loamy, mixed, and calcareous throughout. Calcium 
carbonate is present even on the surface. These soils are classified as pedocal, sierozem 
of alluvial origin. According to Baldwin et al. (1938) they represent brown (desert) 
soils. The fluctuating ground-water table modifies these soils. Most of these soils 
support only one crop without irrigation and that too having poor stand. Further, in 
these soils a copious amount of salts get accumulated and alkaline conditions developed 
on account of arid and semi-arid climatic conditions. With the application of irrigation 
and subsequent moisture movements, evaporation, etc. the salts tend to move towards 
the surface, depressing the crop yields. Such soils, when put under irrigated farming 
have to be judiciously irrigated and watched. 

Soils developed under semi-arid and hot climatic conditions are Ustic. These are pedocal 
brown-coloured soils of alluvial origin having fine loamy and coarse loamy mixed texture. 
In the districts of Kurukshetra, Karnal and parts of Ambala in northeast, the soils are 
clayey loam with a large preponderance of clay. The Karnal and Kurukshetra soil has 
been classed as a pedocal, mollisol chestnut-coloured soil of alluvial origin. Udic soil 
occurs in the northeastern sector where semi-hot and sub-humid or dry semi-humid 
climatic conditions prevail and it is confined to the hilly region. In the sub-mountainous 
region of Ambala district the soils are siliceous in nature and calcium carbonate is negli¬ 
gible throughout the soil profile. The hilly soils are acidic to neutral and contain little 
soluble salts. Analyses of the different horizons of this soil profile by different research 
bodies reveal that the soil is clayey with a large preponderance of clay and silt fraction. 

The Agronomic Classification 


Since crop growth and production are the main functions of the soils under cultivation, 
the criterion of their classification should be agronomic. The general procedure has been 
the collection of soil samples horizon-wise or depth-wise and their laboratory analysis 
for such properties as pH, electrical conductivity and soluble and exchangeable salts. 
Characterization of physical properties, so important an aspect in the management 
of soils, has been disappointedly neglected and as yet there is no detailed soil map of 
Haryana based on physical characterization. Classification of soils for planning purposes 
should be based more on their agricultural capability rather than genetical characteristics. 
Figure 49 attempts to define six major categories of soils which have differential crop 
production potentials. The attempt is based upon the limited works available, parti¬ 
cularly in the Settlement (1875, 1884, 1892, 1893, 1910, 1912, 1921, 1923 and 1944) and 
Assessment Reports where a good deal has been said about soil texture and structure 
which primarily influence the crop growth and hence cropland occupance. 


Category I: The Very Light Soil 


Sandy and loamy sand: In the southwest, where the Great Indian Desert makes an 
entry on to the plains of Haryana severe aridity prevails. The most predominant 
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component in these stretches is desert sand of quartz origin having well-rounded grains 
with a fair proportion of calcium. The soil cover is mostly sandy and loamy sand, lying 
on the undulations of Bhiwani Bagar (sandy), Western Mahendragarh district (sandy) 
and Hisar Bagar (loamy sand). The pattern of dune frequency varies over the dune-field 
(see Figure 20) and interdune soils are mostly loamy sand. The area is subject to exces¬ 
sive wind erosion and to overlaying by drifting sand-cover or aeolian sand. The dune 
uplands, where rainfall meagreness and truancy are generally inimical to cultivation, are 
characterised by pedocal sierozem. These soils have a single grained structure because 
the individual particles exist independently and are predominantly fine-textured. They 
suffer from the drawback of maximum permeability causing excessive drainage, a tendency 
to dry up rapidly and a low water-holding capacity. At the same time, very sandy 
soils will allow water to flow through them almost unimpeded. These features cause 
crops to suffer in periods of drought. The labour of ploughing is slight and aeration is 
very free. A high content of salt is present and the sub-soil water is mostly unsuitable 
for irrigation purposes because of its brackish nature. The chief characteristics of these 
, soils are that they are very deep, light, well-drained and highly permeable. Their average 
, yields are poor. Only inferior food cereals or coarse grains, food pulses and seed crops 
are raised. Returns from these soils do not generally justify heavy investment in ferti¬ 
lizers. 

In the farmer’s language, a sandy soil is ‘hungry’. It is desirable to build up the light 
sandy soil partly by canal irrigation and partly by mixing silts and clay in right propor¬ 
tions. There are tremendous opportunities for the latter in a crowded country like India 
where good land for agricultural activities is of vital importance when the nation is facing 
food crisis and the increase in food production has not kept pace with population explo¬ 
sion. Consequently, some light, well-drained soils have come to be regarded as highly 
suitable sites for arable farming, especially where they occur over large areas of gently 
sloping land, favouring irrigated-mechanised-cultivation. Finally, green manure dress- 
sings and application of farm-yard manure are recommended for excessively sandy 
soils and soils which have loamy sand texture. 

Category II: The Light Soils 

The light soils have two sub-categories, viz. (a) The relatively Sandy Loam and (b) The 
Sandy Soft Loam, (a) The relatively Sandy Loam: The relatively sandy loam belt 
stretches between the sandy soils and the loams. It covers the dominantly barani areas 
of Fatehabad, Hisar, Bawani Khera and Bhiwani tehsils, running in a northwest and 
southeast cross-section through the central parts of the tehsils. It is also encountered 
in the northeast of Dadri, northeast of Mahendragarh, southwest of Jhajjar, Rewari 
except its central part, and Gurgaon tehsils, extending onto the northwestern tip of Palwal 
tehsil. In the eastern and western parts of Rewari it resembles more the inferior loamy 
soil, locally known as Bhuch while in the northeastern part of Nuh and north central part 
of Gurgaon tehsil it is similar to light loam. .A block of sandy loam with a tendency 
towards light loam is found in the centre of Rewari tehsil, which is very productive^ Sandy 
loam locally known as ge gtr// needs little ploughing and readily retains moisture. Rausli 
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being capable of retaining moisture is the best soil for dry farming, i.e. barani cultivation. 
The sandy loam is granular and porous. It has a near crumb structure which is considered 
effective for plant growth. Having more proportion of sand than silt and clay it has an 
ideal degree of both permeability and water-holding capacity. The water-holding 
capacity can be improved by the use of farm-yard manure or addition of silt by canal 
water irrigation or by green manuring with cluster bean or dhaincha (Sesbania aculeata). 
No crops can be raised on scanty falls. The soil gives a good response to irrigation, 
though, like the sandy soils, it needs the help of modern practices to build up. With 
spray irrigation or a moderate rainfall seed germination is rapid and crop yields are 
high on this soil, (b) The Sandy Loam: The sandy loam is found in Sirsa tehsil north of 
the Ghaggar silty clayey and clayey silt belt and in the whole of Dabwali tehsil. The soil is 
generally a light loam interspersed here and there with sandy undulations which become 
more common in the western part of Dabwali tehsil.(Sandy loam of Powadh assessment 
circle in Gulah tehsil is an outlier of this soil type. It is soft, with almost ideal propor-' 
tions of sand and silt and clay. The considerable silt and clay fractions are associated 
with the old abandoned beds of Ghaggar. The soft loam is less granular than the 
relatively sandy loam. In view of the occurrence of sufficient seepage, much care needs 
to be exercised for raising successful crops. With irrigation and a moderate amount of 
rainfall crop yields are high. Undoubtedly the best texture for a good alJ-uprpose 
agricultural soil is that of soft loam (Rohi), i.e. a mixture of fine sand (60 per cent with 
the size of particles over 0.02mm) and silt (about 26 per cent with the size between 
0.002mm and 0.02mm) with a moderate proportion of clay (about 14 per cent and size 
of particles under 0.002mm) in order to retain moisture and to prevent the rapid drainage 
of moisture and fertilizers from the soil. 

The light soils (sandy loam, soft loam and light loam) have advantage over the medium 
soils because in the former less moisture is required for germination, growth and assured 
harvest. They provide the better agricultural soils and are generally easily ploughed. 
These soils are capable of producing a variety of crops, such as wheat, gram, barley, 
cotton and oilseeds. 

Category III: The Medium Soils 

Medium soils constitute the major part of Haryana and comprise soils of widely different 
nature resulting from varying physical compositions in terms of silt, sand and clay pro¬ 
portions. These embrace three sub-categories, viz. (a) Light Loam, ( Seoti ), (b) Coarse 
Loam (Dahar and Chaeknote), and (c) Loam (Bhangar and Nardak). ( Light loam is 
encountered in western and central Ambala and south Naraingarh tehsils where sand is 
the dominant constituent.; Outside this major belt there are patches or blocks of light 
loam in the north of Gurgaon and the northwest of Nuh and a big block in the centre of 
Rewari. Coarse loam is found in the southeastern part of Jhajjar, central Nuh and 
western Firozpur Jhirka,tehsils where in low lying areas the proportion of coarse silt 
deposits is significant. The loam is found in northeastern parts of Hisar district, viz. 
parts of Fatehabad, Hisar and whole of Hansij whole of Jind district; eastern part of 
Ferozpur Jhirka and Nuh; whole of Palwal tehsil excluding the northeastern and north- 
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western tips; major part of BaUabgarh tehsil excluding its eastern belt; north of Jhajjar; 
whole of Rohtak, Gohana and Kaithal tehsils; western part of Sonipat, Panipat and 
Karnal tehsils save the eastern silty loam belt; the central parts of east Thanesar and 
Jagadhari. In Palwal the loam is somewhat stiff but it is good for agricultural produc¬ 
tion and in Nuh and Firozpur Jhirka it is hard but, with sufficient and timely rains, it 
produces good rabi crops. 

The approach of soil-landform association may be illustrated by considering the large 
area occupied by alluvium or loam, whether young or old. The geomorphological 
evolution of the area under investigation is particularly important in determining the soil 
pattern throughout Haryana. In the depression at the foot of the Himalayas there has 
been alluviation and modification of the original fluvial landforms by aeolian action 
during the Pleistocene to a varying degree resulting in sandy, loamy sand and sandy 
loam soils on its southwestern broad tongue. However, albeit the Haryana alluvial 
plain has apparent morphological uniformity, the soil pattern reflects broad oscillations 
due to the varying annual rainfall along northeast and southwest transects and secondary 
oscillations due to the seasonal streams in northwest and north, the perennial river in 
the east, the Sivvaliks and the Piedmont Plain in northeast and the rocky outcrops in 
south and southwest. 

A major part of Haryana which forms the old and prosperous agricultural area of the 
state is covered by loam. The soil is compact and stiff because of the addition of silt 
over years by canal water. It is less granular and has a low water-holding capacity. 
The moderate permeability characteristic of this soil linked with intensive irrigation has 
led to waterlogging in the vicinity of the canals. With sufficient seasonal rain it is very 
productive, but' no crops can be raised with the scanty rainfall that may suffice on the 
sandy loams. The loam needs irrigation water during rabi cropping. It requires more 
draught force to till because it has become formidable and compact with the addition of 
significant fractions of silt and clay. On the whole, the soil is deep, well-drained and ^ 
fertile, capable of producing a variety of crops such as wheat, cotton, sugar cane and } 

rice. 

Category IV: The Moderately Heavy Soil 

This category includes the silty loam which is locally designated as hhaddar. General 
alluvium of mixed origin is found along the major river course of the Yamuna. Along 
the old established course of Yamuna are a whole series of alluvial deposits in terraces— 
young ones in the immediate plain known as khaddar grading up step by step to the very 
old ones known as bhangar, the upland plain lying to the west. {Khaddar soil is very 
inferior, poor, grey-coloured sandy loam in the northeastern part and Som-Boli torrent 
extensions of jagadhari tehsil. Additionally, there often are boulders close to the surface 
in it Towards south the soil is an easily workable productive silty loam in Jagadhari 
and Thanesar. Khaddar land of north Karnal is throughout inferior, being either the 
lightest sand or the stiffest clay. (Towards sou th through southern Karnal, Panipat, 
Sonipat BaUabgarh and northeastern tip of Palwal tehsils it is a fertile loam. 
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The proportion of silt and clay components in silty loam is higher than in loam, hence it 
has a blocky structure which reduces its water-holding capacity. The soil is difficult 
to work upon when dry and tillage needs more draught power per unit area. It gives 
good yields under efficient soil management. A variety of crops can be raised on these 
soils. 


Category V: The Heavy Soil and Very Heavy Soil 

These soils are found along the Ghaggar-Markanda seasonal drainage system. The 
heavy soil is clayey silt which forms a good area of alluvium known as bet. The very 
heavy soil consists of silty clay or stiff loam or stiff clay which is confined to drainage 
lines and hollows. Hard clay ( sotar ) or loam prevails in Ghaggar valley in Hisar and a 
stiffer clay or loam inNaili, Anderwar and Chhachhra assessment circles of Gulha and 
Thanesar tehsils. A yet more stiff loam is found in the low lying areas where the action 
of the water has washed out the sandy particles. It is locally known as dakar and charac¬ 
terised by its clods not crumbling in hands. 

Dakar (clay), a stiff or hard iron clay area, to the west of Jagadhari tehsil and extreme 
east of Ambala around Mulana, is formed by the Siwalik seasonal streams. Stiff clay 
is also common in Chhachhra of Thanesar, the area intersected by several hill streams. 
Stiffest and most unworkable clay, fit for little beyond rice cultivation and that too with 
irrigation, is encountered in the lowlying areas of the eastern part of Ambala tehsiJ. 
Villages vary in prosperity roughly according to the greater or less proportion of stiff 
clay (dakar) soil contained within their limits. In the past, the one clearly marked 
distinction between light loamy (seoti) and clayey or Dakar assessment circles was in the 
density of population, which was only 432 to the square mile of cultivation in the Dakar 
Ambala and 499 in the Dakar Mulana as against 747 in the seoti to the west, showing 
that the conditions of life were decidedly less favourable in the dakar areas. 

The proportion of silt and clay is over 75 per cent and these soils have an appearance of 
hard red clay. They have a compact and cloddy structure (dakar). They tend to 
become puddled under direct impact of rainfall and floods and indurated when exposed 
to insolation, making their tillage and sowing difficult in either case. They are poorly 
permeable and suffer from highly deficient drainage. Their power of holding moisture 
is less and they need frequent application of agricultural water for plant growth, as 
otherwise they are not lit for arable farming. They require more draught force and 
labour to plough and are less fertile than loams. Their fertility is renewed every year, 
which makes them fit for farming.) They provide very fine pans for rice cultivation. 

On the whole, the heavy soils are rich in organic matter and poor in salt content. 
Generally their quality appears to be good. In years of good rainfall and regular 
supply of agricultural water yields are high. Vhese soils are suitable for grain crops 
like gram and barley from barani (rainfed) fields, and wheat and rice from irrigated . 
fields. 
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Category VI: The Soils on the Siwaliks , The Piedmont Plain and The Rocky Surfaces 

The Siwaliks are composed entirely of Tertiary, principally the Upper Tertiary, sedi¬ 
mentary river deposits. Sandstones found in these ranges show that they are composed 
of unassorted detritus derived from the gneiss in which a variety of component minerals 
can be seen. So is the soil cover, which is composed of very friable and only partially 
consolidated sandstone containing beds of clay, sand and conglomerate with frequent 
boulder and pebble beds. Soil is confined to small strips and terraces along the inter¬ 
vening valleys. Sandy hills sprinkled with boulders are a usual phenomenon. 
Colluvium, the imperfectly sorted material that has been moved down by gravity, frost 
action, soil creep and local wash, is found near the base of strong slopes. Its existence 
is also usual in the upper parts of the Piedmont Plain where, if sorted at all, it is only 
poorly sorted and includes materials moved by local wash and water. Local alluvium 
is found at the base of the slopes and along small streams. On the whole, the presence of 
shallow soils (lithosols) is an important factor in determining the successful utilization 
of the soil resources of the Siwaliks in Kalka and Naraingarh tehsils. The frequency 
and the pattern of their occurrence can determine whether the area has to be conserved 
under woodland with or without grazing, or whether it is possible to combine both these 
with restricted agriculture. 

The Piedmont Plain is mostly covered by sandy shingly soil much overgrown with thorn 
bushes and cut by ravines. The area is known as Ghar in Kalka and Naraingarh and 
Kandi in Jagadhari tehsils. Broken piedmont area called Ghar is mostly of a very inferior 
character. Kandi in Jagadhari is a sandy uneven tract. The land whether Ghar or Kandi, 
is similar in situation and character, being throughout a sandy shingly broken area 
much honey-combed with small ravines and called Darrar , the locally recognised name 
for land hopelessly cut up by deep ravines. The soils are poor and sandy, lying on 
uneven surface, and pebbles, shingles and boulders often lie close to the surface. 

The presence of Rocky Surfaces modifies the soil pattern of the south and the southwest. 
The soil of the rocky out-crops is coarse, not sufficiently thick and favourable for crop 
production. It progressively is vanishing as it is getting washed away by torrential 
summer rains and removed by wind blasts of the hot-dry period. It is too shallow, too 
stony, too infertile to be used for the raising of field crops. It is a residual weathered 
material lying over the parent rocks and is a very hungry soil. About the rocky hills 
or under the rocky hills is a collar of often deep and coarse light inferior soil with below- 
average fertility and low base status. Residual rocky surfaces rising from sandy undula¬ 
tions in Tosham area may be contrasted with those grouped into continuous ranges of 
Aravallis. in Gurgaon and Mahendragarh districts: the former are minor or secondary 
out-crops completely devoid of soil cover. 

PROBLEMS PERTINENT TO THE SOILS OF HARYANA 

The soils of Haryana pose three problems: 

(a) the salinity-alkalinity, leading to waterlogging and deficiency in chemical-biological 
nutrients and having decidedly depressing effects on crop yields. 
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(b) the soil moisture deficiency, and 

(c) the soil erosion. 

All these problems hamper agricultural prosperity. To overcome the long term damage 
caused to the soils in the newly developing areas of the state, the need of soil and water 
conservation is imperative. 

The Salinity-Alkalinity 

Salt affected soils are of fairly wide occurrence throughout Haryana) A recent map 
prepared by Central Soil Salinity Research Institute, Karnal (Figure 50) exhibits the 
extent and distribution of these soils in Haryana. Of the total estimated area of about 7 
\ million hectares (Abrol and Bhumbla, 1971) of salt affected soils in the country nearly 
,7.5 per cent are spread in the state of Haryana: a proportion which is very high, consider¬ 
ing the small size of the state. Studies on causative factors in the formation of such 
soils have been the subject of several investigators, Sen (1958) and Abrol and Bhumbla 
(1973) in particular. Experience in Punjab and Haryana shows that with the introduction 
of canal irrigation, when large deltas of irrigation are applied at varying intervals, these 
salts are likely to diffuse upward and seriously interfere with crop growth. Alternatively, 
with intensification in canal irrigation water-table rises significantly, and once the water- 
table is within 2 metres it is likely to act as a continuous source of soluble salts in the soil 
profile. Soluble salts have generally accumulated at some depth in the profile, but in areas 
where irrigation has not been well managed, surface accumulation of salts is a common 
feature. The chief salts in these soils include chlorides and sulphates of sodium and 
calcium and to a much lesser degree carbonates. Irrigation, instead of being an agency 
for creation of new agricultural development, has brought about devastation in large 
tracts of land in Haryana by waterlogging and salinity. It is a creeping paralysis that 
has taken hold of Haryana, which may become a galloping paralysis if it is not tackled 
effectively, efficiently and quickly. The increasing salinity and alkalinity indicates the ex¬ 
tension of the waterlogging ( sem ), salt incrustation (saline efflorescene) or thur tendencies. 

.The sandy soils are the more alkaline and the loamy soils are saline-alkaline. . Large 
areas, once fertile and productive, have become impregnated with the salts loealfy known 
as reh or kallar with highly deleterious effects on their cultivation. Their original fertility 
has extirpated and the existing fertility rating is low. After reclamation these lands will 
provide good fields for paddy cultivation in the districts of Karnal and Kurukshetra and 
tehsils of Jind, Safidon, Hansi, Gohana, Sonipat, Rohtak and Fatehabad where a large 
extent of arable area has been damaged by thur and kallar (Figure 51). 

Although the quality of irrigation water is good, the increase and intensification of saline- 
alkali are primarily due to soil factors, chief of which are the shallow water-table and the 
impedance in drainage due to the presence of an indurated clay layer forming kankar 
(nodular calcium carbonate) in the sub-soil. Such a layer of kankar is present 
within or below the soil zone in the Nardak assessment circles of Karnal, Kaithal, Jinyd 
and Safidon, in the southwest of Hisar tehsil and in the compact and level soil on both 
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sides of the Ghaggar in Sirsa. The kankar formation is harmful to crop growth for five 
reasons, viz. 

(i) it is harmful to seed germination, 

(ii) it does not allow the fixation of the roots, 

(iii) it accumulates the chemical manure around it, 

(iv) it forms a hard pan in the soil, which impedes the proper drainage of water, and 

(v) it reduces the availability of calcium and other nutrients. 


Salinity and alkalinity are serious problems in major parts of Haryana, particularly in 
Kurukshetra, Karnal, Sohipat and Rohtak (excluding Jhajjar tehsil) districts, Jihd, Saifi- 
don, Hansi, northern Gurgaon, Ballabgarh and Palwal tehsils (see Figure 50). They have 
been presenting difficulties for agricultural use of the soils, even though the 
soluble sodium percentage in many of them is within safe limits. They do not allow the 
fields to grow sensitive crops which have low salt tolerance. (Thus, the soil is suitable for 
cotton, rape and barley (high salt tolerance crops) and wheat, rice, maize, linseed, pulses 
and millets (medium salt tolerance crops). The presence of salinity and alkalinity in the 
soils of Haryana suggests that the extension of irrigation, the design of canal systems and 
the cropping should be carried out scientifically keeping in mind the degree of impregna¬ 
tion of the soils with salts. 


Much has been said and suggested by agricultural scientists about the reclamation of the 
saline-alkaline and saline soils, which need not be recapitulated. Gypsum, sand, green 
manuring and leaching are many amendments for kallar or thur or usar soils. Gypsum 
as an amendment for usar soils was tried as early as 1900 in Uttar Pradesh ( Leather , 1914). 
Kan war and Bhumbla (1959) conducted comprehensive experiments on the effect of gyp¬ 
sum on the reclamation of thur and the yield of paddy in Karnal district. Green manur¬ 
ing with dhaincha (Sesbania aculeata ) has been reported to be useful for alkali soils by 
IJppal (1955) in the Punjab and many others elsewhere. Beneficial effects of farm-yard 
manure, mollasses, press-mud and leaching on saline-alkali soils have also been reported 
from the salt affected areas. Studies on highly deteriorated alkali soils at the experimental 
farm of the Central Soil Salinity Research Institute (Karnal) during the past four years 
have shown that by following proper soil-water management and cultural practices it is 
possible to utilize these soils successfully for growing such crops as rice, wheat, barley, 
barseem (egyptian clover), etc. (Abrol et ah, 1973). 

Soil acidity is no problem in Haryana because pH value is over 5.6 everywhere. In fact, 
there are no acid soils in the state. The only acute problems the state is fixing are those 
of salinity and alkalinity. 


The Soil Moisture Deficiency 


Soil drought is different in meaning from drought. Drought as defined by meteorologists 
is the shortage of rainfall. An absolute drought is a period of atleast 15 consecutive days 
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to none of which is credited as much as 5mm (0.20 inch) of rainfall. Such a definition 
would fail to take into account the amount of water needed. Furthermore, the effect of 
a shortage of rainfall depends on whether the soil is moist or dry at the farming period. 
Soil drought in its proper sense is related to soil moisture and it begins when the available 
soil moisture is so diminished that the crops or vegetation can no longer absorb water 
from the soil rapidly enough to replace that lost to the air by transpiration (Shantz, 1927). 
The soil drought is a common feature in Haryana, having monthly, seasonal, yearly 
and spatial variability as has already been confirmed (see Figures 43 and 44). 


Since it is impossible to increase the rainfall to fit the water need, changes must be sugges¬ 
ted which in other ways either adapt to or counteract soil drought. The chief adaptations 
that are feasible are fourfold. Firstly, agronomic improvements can increase the storage 
capacity of the soil. Crop rotations, with frequent sowing of the legumes, improve the 
soil structure and increase its water-holding capacity. So does the application of lime 
and green manures. These practices make the soil more absorptive and less water is lost 
by direct run-off from the heavy downpours during the rainy season. Secondly, drought- 
resistant crops with improved varieties should be raised. Thirdly, a crop calendar might 
be readjusted so that the harvest will come before severe drought. It can be done either 
by early sowing, which is difficult in major parts of Haryana without developed agri¬ 
cultural water supply because of the monsoon truancy at the time of onset and retreat, or 
by the use of early-maturing varieties. Fourthly, dry farming techniques could be im¬ 
proved. Dry farming is a system of conserving soil moisture for its best use, of preventing 
soil erosion and of crop management in areas of low and uncertain rainfall. Farmers, in 
an attempt to find a living in the arid and semi-arid areas of south and southwest 
Haryana, through trial and error, have devised dry farming techniques which maintain the 
moisture and fertility of the soil. These, however, are only secondary remedies against 
drought. Supplementary irrigation is the only final and permanent remedy for drought, 
and this makes tube-well, canal and lift irrigation a practical necessity at the present degree 
of soil drought in Haryana. 


The Soil Erosion 


Theoretically speaking, soil erosion is the outcome of many factors in combination: they 
include intensity of rain, permeability of the soil, chemical and physical properties of the 
rocks (which control their disintegration and subsequent weathering) and the vegetation 
cover. All these factors not only vary spatially but have different behaviours even locally, 
depending upon the combination of other aspects. For example, in a region of high in¬ 
tensity of rainfall, the surface run-off may not be uniform as it depends upon the water 
infiltration capacity of sub-soil or, in other words, the permeability. Sandy or gravelly 
soils are highly permeable'; therefore they soak considerable amount of rain-water. Again 
if there is clay lense or silty layer immediately below the pervious layer, it checks further 
movement of the water underneath by which the upper strata is soon saturated and the 
excess amount of rain water flows on the surface, contributing to soil erosion. Besides 
this, the erodibility may not be effective provided there is an optimum degree of slope 
since the depth of flow of water is zero at the crest and increases down slope. Under these 
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controls alone there should be no erosion until the depth of water and slope have erosive 
force (Leopold et al ., 1969). The other element of the slope which affects erosion is its 
length. The intensification of soil erosion is due to the usual great volume of water 
accumulating on a long slope and the consequent increased velocity of run-off (Bennet, 
1955). 

Considering all the controls of soil erosion, which are too many and which vary spatially, 
it becomes fairly difficult to provide a precise estimate of soil erosion. Demarcation of 
the areal pattern of erodibility not only requires an appraisal of the various controlling 
factors listed above, but it also necessitates an intensive field observation and the record¬ 
ing of innumerable hydrological data. For a geographer, however, some short-cut has to 
be searched. 

Superimposition of streams and channels over the landscape is another phenomenon para¬ 
llel to soil erosion, as the controlling factors of the two are almost the same. A streamlet 
is formed upon the surface when there is sufficient amount of rainfall, less degree of per¬ 
meability, insufficient vegetational cover and an optimum degree of slope. It has been 
observed that on upper slopes shorter streams develop, while they become lengthier down 
slope as they meet with other tributaries (Asthana, 1968). It can thus be summarised 
that the length of streams and channels in an area can be considered as an index to soil 
erosion. The precise relationship has however not been established, but there has been an 
agreement in considering drainage texture as an index to soil erodibility (Zakrzewska, 
1967). 

Drainage texture is expressed as the total length of streams per unit area, while its reci¬ 
procal is the distance between the two adjacent channels (Leopold et al ., 1969), half the 
distance of the latter represents the length of over-land flow from a divide to the channel, 
which again is important for estimating the soil erodibility. To sum up: drainage texture 
is the length of streams in kilometres per square kilometre of area, which has been adopted 
as an index of soil erosion in the present investigation by considering the following two 
assumptions: 

(i) hilly tract in northeast corner of Haryana has been rather completely deforested and 
there is no significant control of vegetation cover over the soil erosion, and 

(ii) the physical and chemical properties of the soil in the hilly tract are fairly uniform. 

Haryana Soil Conservation Department (1973) has outlined the water and wind erosion 
zones roughly corresponding to the northeast tip of Haryana under the influence of water 
erosion and the southwest region comprising Hisar, Bhiwani, Mahendragarh and West 
Gurgaon districts under wind erosion. The demarcation of the water erosion regions is 
somewhat better explained by considering the mean annual rainfall and monsoon rainfall 
intensity maps of Haryana (see Figures 22 and 27). The northeast tip which has the 
highest annual rainfall (i.e. over 1000mm) and the highest intensity of monsoon rain 
(i.e. over 25mm per day) in the state has more acute water erosion. Another moderately 
potential region of water erosion is in the southeastern part of Gurgaon district where the 
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mean annual rainfall is over 500mm and the intensity of monsoon rain is above 21mm per 
day, this region being primarily a flat alluvial tract does not fulfil the requirement of slope 
roughness and thus is not much prone to soil erosion. However, the region of undulat¬ 
ing plain (see Figure 18) where the slope factor is present might be considered as a pro¬ 
bable area of water erosion. Keeping this in view, two regions, namely the northeast and 
southern, have been enlarged and are studied in detail (Figure 52). The ensuing section 
primarily relates to the water erosion in Haryana. Wind erosion will be considered 
separately. 


Water Erosion 

Figures 53 and 54 exhibit drainage texture values in the potential regions of water erosion. 
As outlined earlier, the potential regions are in the northeast corner and in the southern 
part of Haryana. These potential regions have been enlarged and are divided into grids 
of one square mile (2.59 square kilometres), while the total length of streams and channels 
in each grid has been measured by rotameter. The unit of the drainage texture is there¬ 
fore the length of streams in kilometres per area of the individual grid in square milometre 
(kilometre per square kilometre=kilometre" 1 ). The values of the drainage texture range 
from 0.32 kilometre" 1 to over 1.6 kilometres" 1 and the same have been graded into three 
categories, namely 0.32 to 0.96 kilometre" 1 , 0.96 to 1.6 kilometres" 1 and over 1.6 kilo¬ 
metres" 1 . These categories have been selected keeping in view the critical value of drain¬ 
age length per square kilometre to warrant soil erosion, i.e. 0.96 kilometre and over. 
According to Leopold et ai (1969) “...on average 1 square mile (2.59 square kilometres) 
of drainage area is sufficient to produce and maintain 1.4 miles (2.24 kilometres) of 
channel...”. A lower value of drainage length than the referred value (0.96 kilometre of 
channel or drainage length per square kilometre of area) is therefore safe: it approaches 
the threshold limit of erosion; values higher than this will automatically make for greater 
soil erosion. It can now be suggested that the first category (0.32 to 0.96 kilometre" 1 ) 
of the drainage texture is the safe area or threshold for soil erosion and the 
intermediate category (0.96 to 1.6 kilometres" 1 ) is the heartland of water erosion while 
the next higher category (over 1.6 kilometres" 1 ) is the region of excessive water erosion. 

Threshold Area 

The area lies in the zone between 257 to 333 metres (850 to 1100 feet) of height and covers 
the district of Ambala. Another threshold area coincides with the crest level of the Siwa- 
liks in the extreme north of the state. Although this area does not experience the acute 
problem of water erosion, yet it must be remembered that it is within the threshold of 
water erosion. If preliminary checks are not implemented here, this area might develop 
into a problematic zone. Efforts must be made to store rain water and to emphasize 
green cultivation. The details of the soil conservation techniques have, however, already 
been worked out and the Soil Conservation Department of Haryana has already initiated 
measures to control water erosion. 
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This area is very important in connection with soil conservation. It precisely coincides 
with the piedmont of the Siwaliks and encompasses parts of Naraingarh, Kalka and 
Jagadhari tehsils. This tract satisfies almost all the requisites of soil erosion: it has an 
annual rainfall of over 1000mm, monsoon intensity of rainfall over 25mm per rainy day 
and the desired degree of slope. In fact, this is the core of the problem area of water 
erosion in Haryana. 

If soil erosion is not checked, many of the farmer’s inputs for increasing the crop produc¬ 
tion, especially the fertilizers at the present rate of application, would barely replenish 
even 30 per cent of the annual losses of nitrogen. This is only one aspect of the problem. 
It does not touch the associated problems reflecting the socio-economic conditions of our 
farming community. The soil erosion from cultivated fields, grazing lands, forest areas 
and the catchment areas of major rivers affects a nation’s productivity and, indeed, 
economic development as a whole. Accelerated erosion produces abnormal quantities of 
sand, silt and gravel that are carried from the field and stream system and deposited on the 
lower lands depleting their productivity. 

Excessive Water Erosion Area 


The occurrence of this category is very rare and is confined primarily to Jagadhari and 
Naraingarh tehsils. The occurrence of this zone more or less coincides with the areas of 
confluence of many tributaries or the areas of joints and cracks. The presence of joints 
and cracks seems to be a major cause of excessive soil erosion in Naraingarh while the 
confluence of streams is so in Jagadhari. The length of over-land flow in this zone is 
very small, i.e. 32 metres and less, as the average distance in the neighbouring streams is 
about 64 metres and below. This zone, in fact, enjoys an intrazonal setting within the 
heartland. 


An all-out effort has to be made to popularise and organise soil and water conservation 
with a large measure of people’s participation through village production plans. The task 
before the State, nay the Nation, is not merely to get results within the existing frame¬ 
work of economic and social institutions but also to mould and re-fashion them so that 
they contribute efficiently to the realisation of wider and deeper social values. The aim 
and the objective, therefore, are to develop ways and means of raising the average land to 
a higher level and a few higher levels to more prosperous levels of agricultural production. 

Wind Erosion 

In the south and southwestern parts of Haryana, as in many counterparts of the world, 
the wind works as a powerful force in removing the surface material leading to soil 
erosion on a decidedly bigger scale. During the hot-dry months the winds blowing at 
considerable velocity remove the fertile arable loose soils suffering from acute moisture 
deficit due to excessive evaporation (see Figures 42 and 44) and deposit a coarser sandier 
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soil over cultivable lands. The work of the wind is thus twofold in Haryana, suggesting 
that the fanners should take twofold measures to save the top soil of arable land from 
wind erosion, and to prevent the deposition of an agriculturally useless sand. The 
seriousness of the wind action is aggravated by the level terrain and the absence of vegeta¬ 
tion cover. Tt has been further accentuated by overgrazing which has made the already 
exposed single-grained soil more susceptible to wind erosion. The low rainfall (see 
Figure 22), high salt and low humus content (see Figure 50 and Table 2.ii) of the upper 
surface are inimical to the development of a good coherent soil cover. Eventually, the 
poor soils like sandy, loamy sandy and sandy loam (see Figure 49) are constantly in the 
grip of wind action. The dominant action of wind should be stressed more in the dune- 
land (see Figure 20) where it acts over most of the area. 


Measures for the conservation of soil and water are largely interdependent. Methods 
of land-use or agronomic and mechanical measures suitable for the control of water 
erosion aim principally at reducing the run-off by increasing the proportion of rainfall 
percolation into the soil and arc consequently beneficial in conserving water. Wind 
erosion only occurs when the soil is too dry to be easily deflated, hence one of the chief 
measures of its control is the conservation of water in order to raise the moisture content 
of the soil (Webster and Wilson, 1966) (italics mine). Measures to ensure the maximum 
conservation of rainfall and irrigation -water as soil moisture available to crops must 
aim mainly at improving water infiltration, reducing run-off and increasing the water¬ 
holding capacity of the soil. Such measures should be given priority in Hisar, Bhiwani, 
Mahendragarh and Gurgaon districts, a belt having low fickle seasonal rainfall. 


The aim of the foregoing discussion was primarily to highlight the areas of water erosion 
and wind erosion in the state. The information on soil and water conservation may be 
found in standard works such as those of Gorrie (1938 and 1946), Ree (1954), United 
States Department of Agriculture: Soil Conservation Service (1954), Bennet (1955), 
Stallings (1957), Rao (1962) and Arakeri et al. (1962). Therefore, there is no need to 
recapitulate the techniques of soil and water conservation. Broadly speaking, measures 
of soil conservation on a large scale are needed in the northeast to check water erosion 
and waterlogging and in the southwest to check wind erosion and to conserve the soil 
moisture effectively and efficiently. 


To sum up: On the whole, the soils are fertile and respond to irrigation. They require 
very little artificial drainage, unless their natural condition is altered by excessive irriga¬ 
tion and flooding. Their agricultural potential depends on climatic conditions, particu¬ 
larly rainfall. In the areas of comparatively heavy rainfall in northeast loss of nutrients 
through leaching can be offset only by heavy inputs of lime and fertilizer, which place a 
considerable strain on the peasantry’s limited economic resources. Fertility as such 
does not now exert as much influence in the loamy lowlands in the northeast as did 
formerly because deficiencies can be remedied by artificial fertilizers and soil drainage and 
easy workability. Further, the impact of the new agricultural strategy launched after 
1966 in Haryana is more observable in the agricultural practices of the assiduous farmers 
inhabiting the loamy lowlands. 
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Most of the soils in Haryana require little expenditure for cultivation on account of their 
easy workability. The peasants here are lucky because the major part of their soil cover 
is well-drained, having granular and crumb structure. Only in arid and semi-arid parts 
irrigation is required to counteract the excessive soil moisture deficiency by providing 
water frequently and to keep the soil compact for facing wind erosion. 

Since soils are deficient in nitrogen, phosphorous and humus, a considerable use of 
proper commercial fertilizers is essential Under high temperature conditions it will be 
found difficulty nay impossible, to restore the nitrogen and organic matter to its virgin 
level With the use of a good system of cropping, that is, a system allowing for the liberal 
additions of crop residues, green manures, farm-yard manures and the use of legumes 
in rotation, it is possible to build up or at least maintain the nitrogen and organic contents 
to the required level The pH value of these soils is high, so they are not suitable for 
sensitive crops. The soils are highly saline and alkaline and they need judicious manage¬ 
ment with suitable cropping systems. Frequent dressings with green manuring arc 
desirable for sustaining the level of fertility, increasing the soil moisture retentive power 
and reducing the alkalinity. 

In sandy and loamy sand areas it is essential to furnish the soil with necessary plant 
nutrients and to keep it adhesive for facing the wind action. In planning irrigation for 
the sandy and sandy loam soils precautions against excessive seepage are essential 
Further to avoid excessive seepage, the size of plots has to be small so as to allow the 
water to reach all the four corners. The cultivation of melon should be encouraged over 
sand-dunes to protect the soils from wind erosion and to withstand the moisture 
deficiency. Similar advantages accrue from the creeping pulses in inter-cropping. 
Additionally, the pulses help in the fixation of nitrogen in the soil Ultimately these 
measures would improve the economic status of the farmers. Cultivation of gram is 
essential for improving the structure of the soil that has deteriorated by the 
formation of kankar (nodular calcium carbonate). 

A sound formulation of agricultural development and comprehensive land-use plans 
requires that not only should the variation of the soils be known but also that the distri¬ 
bution and pattern of soil occurrence should be mapped: soil surveys provide the basic 
data for the compilation of the State Soil Map. A very detailed survey of the soils of 
Haryana is needed to know precisely the soil conditions for making well-grounded 
recommendations for crop rotations, cropping patterns, crop combinations and cultiva¬ 
tion methods with a judicious use of the ground and surface water resources. Such a 
soil survey will prove useful to the Revenue Officials in ascertaining the prospective value 
of the land in colonization, consolidation and assessment, to the Irrigation Engineers 
in influencing the design of canal systems and to the Colonization Officials in settlement. 
Further, a scientific study of soil and water resources is important with reference to the 
areas hit by the creeping and galloping paralysis of waterlogging, kal/ar and thur. It is 
not merely a central agency that has to conduct such studies and mapping, but every 
state will have to take up soil and water resources studies and the delineation of 
problematic areas on a priority basis, particularly in a state like Haryana which contains 
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plenty of fertile level land and assiduous farmers within its borders and is the ‘Wheat 
Basket and Granary’ of India. 


India’s primary need for the years to come is a massive increase in food production. 
Her soils are becoming worn-out through long use and continuous erosion; the same 
applies to the state under investigation. If productivity of the soil is to be improved, 
better soil management and utilization must become the main plank of agriculture. 
A country under great stress of increased population and strains of low agricultural 
output has got to reorient its entire farm economy. Instead of being satisfied with 
traditional farming practices, it has to evolve new techniques of erosion control and soil 
husbandry. We cannot look to new lands to meet the increasing demands of the future. 
Because of the agricultural colonization of the cultivable wasteland during the ’sixties, 
we will have to depend largely on increasing per unit area production from the best 
land in Indian agriculture — which is comparable with the best in other countries—but 
where the average level of production is still very low. It is advisable to organise a 
detailed physical, chemical and biological survey of the soil at field level, so the peasantry 
may be aware of deficiencies in the soil which is being tilled by them from time 
immemorial. 


THE WATER RESOURCES 


The water available for agriculture is one of the essential bases and the foundation of 
farming in dry lands. With a poor water supply the otherwise productive dry lands 
tilled by assiduous farmers have only an inferior and subsistence farming and a poor 
living for the peasantry; with sufficient and assured water supply to the same the farming 
is superior, stable, diversified and commercially profitable and the living of peasant- 
proprietors affluent. In areas having meagre, concentrated and highly truant rainfall the 
establishment of prosperous farming begins with the utilization of the water resources 
by extending and improving the irrigation facilities. An assured and regulated supply 
of agricultural water from ground and surface resources is the basic and essential aspect 
upon which the future planning of irrigation depends. The other requisites to be taken 
into account in assessing the potential of irrigation are the amount of water available, 
the quality of ground-water and the distance over which the surface-water has to flow 
before it is used for irrigating the arable fields. 

Rainfall has been already shown as deficient and erratic in the major parts of Haryana; 
the state must therefore exploit and develop other sources of water for setting aside socio¬ 
economic regional imbalances. Fortunately, Haryana is blessed with one of the largest 
water resources for any state in the country along with a tropical and sub-tropical climate 
and a potential to grow crops on a round-the-year basis; but even then the south and 
southwestern parts of the state can be found ranking low in production and still far 
removed from self-sufficiency. There is hardly any other tract in India, save Punjab, 
with such vast resources of ground-water. A sub-alluvium charged by the perennial 
rivers and the intake area in the Siwaliks exists under the Yamuna-Ghaggar deep 
alluvium—nature’s endowment to Haryana. Albeit, a unique great storage of 


108 





Physical Environments of Agricultural Relevance 


underground water, it yet behaves differently front year to year and season to season 
and regional imbalances amid this natural blessing are spatially observable even to a 
casual observer. 



The meagre or negligible scale of development of minor irrigation which includes the 
exploitation of underground water, is apparent in Hisar, Bhiwani, eastern part of 
Sonipat, Mahendragarh and Jind districts (see Figure 55), where the existence of brackish 
underground water supplies at greater depths (see Figures 56, 57 and 58) does not allow 
intensive farming by lift irrigation. It has been thought by many investigators (Auden, 
1950 and Uppal, 1953) that there is a suspected buried ridge or high density alluvium 
under the Punjab Plains (Figure 59). The intruding ridge* of impervious material which 
is lying concealed under the Ghaggar-Yamuna alluvium acts as an obstacle to the flow 
of subterranean water from the Siwalik intake area towards the southwest dry region of 
the state of Haryana. It is an obstruction to the rise of the water-table in the southwest, 
inhibiting accessibility to fresh water for drinking and irrigation purposes. Otherwise, 
the ground-water is the largest available source of fresh water. Unlike other mineral 
resources, it gets replenished by natural processes and if balance could be maintained 
between utilization and replenishment, a perennial supply can be assured, which the 
surface-water lacks owing to the discharge fluctuations in the monsoon fed rivers. 

Haryana State Minor Irrigation (Tubewells) Corporation (1972) has divided Haryana into 
four assessment zones based on the quality of ground-water, the depth of the water-table 
and the thickness of the water-holding strata (Figure 60). Ground-water quality is a 
serious problem it) the tehsils of Dabwali, northeastern and southeastern parts of Sirsa, 
northern part of Hansi, southern part of narwana, northern part of Jind, Bawani 
Khera, Bhiwani, north of Loharu, southwestern part of Rohtak, northwestern part of 
Jhajjar and an elongated extension through the southeastern tip of Hansi, northwestern 
tip of Rohtak and central part of north Gohana. /5ther pockets of saline ground- 
water are in the southeast of Nuh, central part of northern Firozpur Jhirka and eastern 
extreme part of Narnaul. The problem is less severe in the marginal water zone which 
in major cases lies on the margins of the saline water zone. The preceding statement is 
based on the results presented in the reports of the Ground-Water Directorate, Karnal 
(1973) and the general impression gathered during the author’s visit to various parts of 
the state. At the same time, the opinion of the local people as to the performance of the 
sub-soil water and its possible hazards has also been incorporated. In the saline water 
zone well irrigation is not feasible on account of the impairment of ground-water either 

’Three evidences (Singh, 1967) can be put forward to support the existence of the sub-alluvia! ridge or 
the high density impervious alluvium. First, the water-table in the northeast of Haryana is within 30 
feet while in the southwest it is beyond 30 feet (mostly beyond 60 feet), falling considerably within one 
to twelve kilometres of this ridge without any marked variation in surface topography. Second, 
waterlogging is more a problem to the northeast of the 30 feet contour of sub-soil water depth than in 
the southwest of Haryana. And third, the underground water is mostly brackish to the southwest of 
the 30 feet contour line due to limited underground replenishment and the process of salinisation (see 
Figure 60). 
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Figure 55 


HARYANA 

Percentage of Net Area Sown 
Irrigated by Ground-Water 

(1970-73 Average) 



Per cent 
Over 60 
31 - 60 

10 - 30 (State Average 17 37) 
Under 10 
□ Nil 


30 KM 


Figure 5J 


110 



























































































































































































































MIN ISTffy 



Figure 56 


HARYANA 

Sub-Soil Water Depths 

June, 1953 


f 1 Data not available 


Figure 56 


111 





































































MINlS/fl 



(ysicctl Environments of Agricultural Relevance 


<SL 


Figure 57 


HARYANA 

Sub-Soil Water Depths 


June, 1970 



m: 


30 
20 
1 15 
10 
5 

Data not available 


30 KM 


112 


"figure 57 



















































































Kiu: to: 


6 * 


30 

20 

15 

10 

5 


Physical Environments of Agricultural Relevance 


Figure 58 


HARYANA 

Sub-Soil Water Depths 


October, 1970 


Feet 


1 : 

"1 Data not available 


30 KIVI 



Figure 85 


113 
















































































































'steal Environments of Agricultural Relevance 


Figure 59 
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by the impregnation of undesirable salts or the deep thin strata having brackish water. 
The same is true of the marginal water zone. Possibility of further utilization of the 
sub-soil water in the future lies in the khaddar and the bhangar with allocation of liberal 
finances and cheap power for the installation of tube-wells. 

About one lakh tube-wells have been energised during the 1966-67 to 1972-73 and many 
more are likely to be installed. It is imperative that before a wholesale exploitation of 
ground-water is made, the geohydrology of the ground-water basins must be studied. 
Ground-water in the Haryana sub-alluvium is in a hydro-dynamic state as it is sensitive 
to hydrological changes. In a virgin tract the hydrological elements, i.e. precipitation, 
infiltration, evaporation, transpiration and sublimation are in equilibrium (Uppal, 1972), 
the same is true of the major parts of Haryana lying in the southwest spreading over the 
districts of Hisar, Bhiwani, Mahendragarh, Gurgaon and southern part of Rohtak. 
In this area the perennial canals did materially upset the hydrological balance of the 
tract through which they flowed. Wilsdon and Sarathy (1927) in their pioneer work 
explained the relation between rainfall, irrigation and drainage and the changes in the 
water-table, prom their calculations they found that about 33 per cent of the annual 
rise of the water-table may be attributed to the seepage from the canals and their distribu¬ 
taries., Uppal and Gulati (1966a and 1966b) made similar studies of water-table 
behaviour in different areas of the composite Punjab and their studies showed a conti¬ 
nuous rise during post-irrigation period. 


There is a significant rise in the water-table during the monsoon season of 1970 (Figure 
61). Figure 61 exhibits that the rise in water-table is more significant in the northeast 
of the sub-alluvial ridge. The water-table rises more in the southern part of Jagadhari, 
eastern parts of Ambala and Thanesar, Karnal, and northern part of Panipat, where 
rises exceeding 100cm and even 200cm in cores are encountered. The high rate of rise 
in water-table in this eastern region may owe to (a)4he shallow depth of the water-table 
before monsoon (see Figure 57), (b) the relatively higher rainfall and intense irrigation, 
(c) the proximity of the river and streams, (d) low lying terrain stimulating the accumu¬ 
lation of rain water, and (e) dense irrigation net works leading to excessive seepage. The 
situation is favourable for rice culture and the major part of this region constitutes the 
‘Rice Bowl’ of Haryana. Additionally, the water-table rises significantly during the 
monsoon period in various lowlying pockets in the tehsils of Kaithal, Safidon, Jind, 
Gohana, Hansi, Hisar and Fatehabad. Another region of significant rise lies in Gurgaon 
district on the east of the Aravalli extensions. 


The rise in water-table in any monsoon season may be a fluctuation of short term nature 
and such a study may be of limited use in understanding the water balance of the region 
concerned. But an investigation of the annual fluctuations in the underground water js 
a prerequisite for regional planning in the utilization of ground-water and consequently 
surface-water. For this reason, the water-table rises during the period June, 1953 to 
June, 1970 are shown cartographically in Figure 62. In the northeastern region of 
Haryana albeit the rise is under 10 feet, it is very significant because water-table is within; 
20 feet, from the surface (see Figure 57). tn this region a suitable water-table say 10 to 
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Figure 62 
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Figure 62 
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15 feet from the natural surface should be maintained for profitable irrigated agriculture. 
Withdrawal of a large quantity of ground-water by means of tube-wells is imperative 
for a better hydrological balance, otherwise the agricultural economy will be threatened 
and the welfare of the people will be affected by the alarming menace of waterlogging. 
Installation of shallow tube-wells by the peasants themselves should be encouraged in the 
areas where fresh water belts within 10 to 15 feet from the natural surface are available. 
These tube-wells will keep the water-table at the required level and help materially in 
lowering the water-table. What has been achieved in other countries with foreign aid, 
both technical and financial, has been or may be achieved by the farmers themselves in 
Haryana in the shortest possible period. Since the know-how and the investment are 
their own, there can be no complacence on their part. However, in the northeastern 
part of the state, care must be taken to see that the sub-soil water is not excessively mined 
while making proposals for more tube-wells so that a suitable water-table for tube-well 
irrigation is not disturbed: the need to budget water to avoid the overdraft should be 
stressed. 

I In the area irrigated by Bhakra Canal the water-table has risen alarmingly, i.e. over 20 
feet with pockets of even over 40 feet rise (see Figure 62). v Such a significant rise in water- 
table is due to the excessive seepage from the canal water courses. These are mostly 
found in Kaithal, Narwana, extreme north part of Hisar, Fatehabad, Dabwali and major 
part of Sirsa. The rise in water-table since 1955 is continuous in all areas commanded 
by the Bhakra Canal system. A substantial rise of ground-water is taking place* which 
if not checked may lead to waterlogging problems in the near future on the same pattern 
and scale as happened in the old irrigated areas of Punjab. 

With the future possibility of additional exploitation of the sub-soil water in the north¬ 
east of the sub-alluvial ridge the canal water consumed hitherto in this part can be 
transferred to the areas of moisture scarcity in the southwest. It is suggested that the 
State Government should give a proper thought to the development of mechanical lift 
irrigation in the Nardak , Chhachhra, Bhangar and Khaddar . (in the saline water zone, 
the salt content of ground-water is considerably high and even a reasonable dilution with 
canal water will not make it fit for irrigation. 

In order to improve the conditions of the sub-soil water at great depths in the southwest 
the following measures are deemed necessary: 

(a) breaking at places of the sub-alluvial ridge, 

(b) construction of earthen embankments round the fields so that the available rain 
water may percolate into the sub-soil, 

(c) making provisions for collecting the flood water of the seasonal streams by 
constructing reservoirs, so that the water may ultimately sink into the ground, 
and 

(d) increasing the intensity of canal irrigation in rainfed areas. 
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In the areas where sub-soil water is in various stages of depletion at shallow depths the 
following actions are needed: 

(a) elimination of excessive seepage from canals by lining, 

(b) restricted or judicious irrigation, 

(c) installation of tube-wells to pump out the undesirable ground-water and to keep 
a suitable hydrological balance, and 

(d) improvement of surface drainage system. 

Optimum water utilization will remain a major concern for increased agricultural produc¬ 
tion for the next few decades in Haryana. (Surface-water resources, albeit plentiful in 
some areas, cannot be solely depended upon for irrigation needs of crops throughout 
the growing season because of the erratic rainfall in the catchment areas. Tapping 
ground-water resources and their conjunctive use with canal irrigation, therefore, forms 
a major aspect of water resource management) However, in arid and semi-arid areas 
of the state the ground-water is not suitable for irrigation, in major part, owing to the 
presence of salts and other harmful constituents in excess. Characterisation of ground- 
water and the related soil and crop factors therefore becomes very important for planning 
the utilization of ground-water in the problematic areas where it may be the largest 
replenishable resource constituting agricultural water. For conjunctive use of ground 
and surface water, for a judicious exploitation and use of ground-water resources which 
are in plenty and for avoiding the excessive overdraft of ground-water and preventing 
its depletion a scientific study has to be made of the existence of aquifers and storage and 
the movement of water in the aquifers. 


The Surface - Water 

From the preceding discussion it is evident that the surface-water is the only means left 
for providing substantial irrigation to stabilize and improve the agro-economic life 
in the loamy sand and sandy loam areas of the southwest which otherwise have plenty 
of land potential. Because of the uncertainty in the flow of surface-water, it is prob¬ 
able that any attempt to improve agricultural techniques and land-use planning with¬ 
out combating the problems associated with shallow and deep water-table are bound to 
be abortive. Here in southwestern parts of Haryana, as elsewhere, the efficient use of 
water and the priorities we attach to it will be the great natural resource problem of 
the next generation. The main problem in surface-water utilization in the dry lands is 
the prevention of losses by (a) evaporation and (b) percolation and absorption. So it 
is essential to standardize certain methods for measuring evaporation from water sur¬ 
faces and to adopt some techniques to check water losses. In the beginning the 
methods and techniques may cost a large amount of money, but ultimately these will be 
advantageous as they will prevent waterlogging and unnecessary loss of water. 

The volume of water in the rivers is subject to extreme variations. The seasonal 
regimes of the Sutlej and the Yamuna rivers are of great significance as they pour 80 to 
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95 per cent of the canal water into Haryana. The differences between the maximum 
and tire minimum discharges of the Sutlej and the Yamuna ever recorded are remark¬ 
ably high as exhibited in Table 2.iii: 


TABLE 2.iii 


Sr. No. 

j River 

Site 

Minimum 
cusecs feet per 
second 

Maximum 
cusecs feet per 
second 

1 . 

Sutlej 

Rupar (Punjab) 

2,818 

2,50,000 

2. 

Yamuna 

Tajewala (Har¬ 

2,531 

5,05,860 



yana) 




Sources: Rupar and Tajewala Head Works. 


The Sutlej and the Yamuna are perennial rivers, but their flow is very abberant from year 
to year, season to season and month to month. As a result, the mean discharges in 
the canals are highly variable. The erratic fluctuation in canal discharges is a limiting 
factor for successful crop-husbandry. It affects the intensity of irrigation, ultimately 
influencing the cropping pattern, the extent of area matured, the proportion of double 
cropped area and the level of production per unit area. The heavy variation in canal 
discharges is most disconcerting to the farmers, and if the changes could be adequately 
anticipated, the task of the cultivators to plan their crops in advance can become much 
easier. However, the water regime'* of the rivers which supply water to Haryana is 
favourable. These rivers (Sutlej and Yamuna) get water from the melting snow and 
heavy rains of the Himalayas and they offer enough surface-water and every facility for 
the construction of canals. 

To sum up: No state, much less a country, can afford the wastage of her natural re¬ 
sources of climate, soil and ground-water. The physical resources of Haryana are ade¬ 
quate enough to yield at least double the current production if full use is made of the 
modern technology and measures. With densely populated areas multiplying and with 
population, both human and cattle, evergrowing, very little new land can be readily 
brought under the plough. Thus, any additional food output must come largely through 
raising the yields per unit area. The necessity of making the transition from the area 
expanding method of increasing the food output to the yield raising method must be 
recognised and given due place in our developmental programmes. The latter method, 
in order to be effective in the dry lands of Haryana, must need intensification of irriga¬ 
tion followed by improvement in land-use and technification in agriculture. 

♦The water regime of the rivers of the Punjab has been subjected to a detailed and comprehensive 
analysis in relation to the Himalayan snows and glaciers. So enormous is the aggregate amount of 
water locked up in a crystalline state in the glaciers and icecaps on the Himalayas that if it were all 
released by melting and flowed down the Punjab rivers, most of the Punjab and Sind Plains would be 
submerged (Sain, 1946). 
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CHAPTER m 


Development of W ater Resources 


T HE impact of the vast multiplicity of interrelated physical and socio-economic factors 
on agriculture notwithstanding, remember that all of them are not equally significant 
in influencing the areal variations and temporal developments of agricultural phenomena 
in an area. To avoid dissipating one’s efforts it is desirable to choose the primary, 
decisive factors that may be of major importance in creation of differences from place to 
place and time to time. In this sense must the distributional patterns of decisive factors 
be analysed in order to understand the distinctive areal characteristics of the dependents, 
so that the regional division of an area may be tailored to the purpose of a particular 
study. The purpose of dips into the past is not only to trace developments but also to 
facilitate comprehension of the quantum and the direction of change into the present. 
At research level it would appear necessary to attain some measure of specialisation by 
the selection of very limited sections of time and space (Hartshorne, 1963). The great 
spatial heterogeneity in the primary bases of farming must be studied first and the synthesis 
of their multiplicity with agricultural phenomena into areas of unity inevitably must 
come late in a geographical investigation. Thence the boundaries of areas of homoge¬ 
neities can be drawn s with great precision, helping in regionalisation. Further, the 
interactions among the patterns in time and space of land-use, population growth, trans¬ 
portation facilities and water development are continually discussed by political leaders, 
research personnel and planners. They are too complex to allow rigorous analysis, but 
they do require thoughtful consideration in every planning effort (James and Lee, 1971). 
In the light of the foregoing statement, an attempt is made here to investigate the 
regional imbalances in irrigation facilities, the most important ingredient in the technifi- 
cation and the package of practices for intensive cultivation and a guarantee for the 
Green Revolution. 

IRRIGATION A DECISIVE FACTOR 

In the dry lands of tropics and sub-tropics dry farming is possible with 500mm to 
750mm of annual rainfall. Agriculture is precarious and production meagre where rain¬ 
fall ranges between 30cm (300rqm) and 50<jnt (500mm). Farming without irrigation is 
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very limited and if the rainfall decreases to less than 30cm (300mm), agriculture is 
impossible without irrigation (King, 1953). Rainfall is deficient in Haryana and large 
areas suffer naturally from rainfall hazards. It is unequally distributed over the state, 
being as little as an average of about 190mm in the southwest and as high as an average 
of about 830mm in the northeast. In spatio-temporal terms, the soil moisture deficit 
has a variable high magnitude. Hence, for efficient utilization of the existing land 
capabilities and for increasing the food resources the existing rainfall situation has 
created an acute need for irrigation. Water is one of the primary bases and a founda¬ 
tion of farming. There is evidently a sense in which a balanced and compendious picture 
of irrigation geography has an important role and value, quite apart from the demand 
made for it by geographers, as a decisive economic milieu of the first-order. Irrigation 
facilities are far more important as a decisive factor in crop regionalisation than any 
other determinant in the inherently fertile dry lands. Irrigation, being an artery and 
pulsing heart, is an absolute constraint as well as a sufficient volitional command over 
the location of commercial crops, improvement in agricultural production per hectare, 
swing in the cropping pattern, change in the mechanics of land-use and dynamism in the 
livestock structure in Haryana. Therefore, none of the rain which falls in abundance 
in the catchment areas and the snow which melts in the Himalayas should drain into the 
sea without paying tribute to the peasantry: that should be the slogan of the irrigation 
engineers in planning. 


Partial control of the environment is both locally reducing the farmer’s dependence on 
natural environment and helping to ‘weather proof’ some farming systems. The effect of 
technology in abating climatic constraints in Haryana is mainly seen in irrigation. 
This has been chiefly applied in the dry lands of the state where it is impossible to grow 
crops without irrigation. Since enough water is rarely available for irrigation all the 
year round, the crops grown are usually those that occupy the ground for only a part of 
the year, and full advantage cannot be taken of the favourable solar energy available for 
crop-husbandry throughout the agricultural year. Recent developments in irrigation 
show that in Haryana inter-seasonal stability of production and total yield can also be 
strikingly increased by exploiting the natural advantages of climate (other than rainfall) 
and soil potentials for growing kharif rabi, and zaid crops. 


The period 1950-51 to 1972-73, which is the period covered by planned development, 
saw great advances in agriculture. Cultivable wasteland, land-use efficiency and per 
hectare production of food crops are useful indicators of the progress made during the 
period (see Figures 2, 3, 16 and 17). Details of the mechanics of land-use show that large 
areas of cultivable wasteland, for which Haryana was notorious, were converted into 
arable land and the net area sown more than once increased dramatically. The cultiva¬ 
ble wasteland which according to village papers was 12.32 per cent of the total area 
in 1950-51 moved down to 0.84 per cent in 1972-73, the arable land moved upward 
from 77.44 per cent in 1950-51 to 84.64 percent in 1972-73 and the net area sown more 
than once rose from 16.36 per cent to 41.51 per cent. The chief factor related to 
improvement in land-use mechanics and agricultural production is the development of 
irrigation facilities, the others that may be considered as allies are movement- 
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minimization, human element, new technology, services to support agricultural develop¬ 
ment, credit societies, etc. The lack of changes in the land-use mechanics in the ’forties 
reflects the region’s agricultural stagnation on account of extensive unirrigated agricul¬ 
ture. In a state where rainfall is uneven and inadequate and where underground 
water in the southwest is brackish and unfit for raising crops, it was imperative to 
make all-out efforts to harness all possible resources to irrigate large areas of parched 
lands so as to save them from the situation of famishment. The planned efforts 
towards development in irrigation facilities in Haryana began in 1951, the year when the 
First Five Year Plan was launched; thereafter her agriculture began to progress. Exten¬ 
sion of irrigation facilities to the chronically drought-affected areas of the state received 
special attention during the phut periods. Advances in irrigation and farm practices 
have touched the basic problems of low agricultural productivity, inferior cropping 
pattern, subsistence agriculture and rural poverty in rainfed farming areas of Haryana, 
particularly in the district of Hisar. Rightly, the plans accorded a place of pride to 
programmes of agricultural development with irrigation. Upto the end of 1973-74, 
the end of the Fourth Plan, Haryana has made commendable progress through irriga¬ 
tion facilities in laying the foundation of a progressive and forward looking agricul¬ 
tural activity. Though agriculture is the back-bone of the state economy, its stability 
and further development depends on the availability of agricultural water for irrigation 
purposes. A large tract of the state lying on its south and southwest is arid and semt- 
arid area (see Figure 46). In this area, the rainfall is scanty (see Figure 22) and most 
erratic (see Figures 23 and 24). The farmers depend on the truant monsoon for kharif 
sowing, and during rabi gram, a drought-resistant crop, is largely sown. Wheat sowing 
is restricted only to areas protected by canal or lift-irrigation. 

Out of a total net area sown in HaTyana, 44.29 per cent (see Figure 69) is irrigated by 
canals (26.41 per cent, see Figure 66), tube-wells (15.75 per cent, see Figure 64), wells 
(1.62 per cent, see Figure 63) and other sources (0.51 per cent). Agricultural production 
on 55.71 per cent of the net area sown in the state thus depends on rainfall and is 
subject to the vagaries of monsoon. The major canals, and other small irrigation 
schemes command an area to the extent of 59.45 per cent of the total area. The overall 
intensity of irrigation from both these systems is rather low: whereas it is 62 per cent 
in case of the Bhakra Canal System, the Western Jamuna Canal System is not able to 
provide irrigation to more than 50 per cent of the net area sown. At the same time, 
regional imbalances in the intensity of irrigation within the area commanded by each 
system are observable (see Figure 69). This means that about 40 to 60 per cent of the net 
area sown does not get agricultural water even though it is covered by the irrigation 
systems. The area actually receiving irrigation is 41.05 per cent of the total culturable 
land. It has been estimated that if the entire culturable area, which is 86.59 per cent of 
the gross area, is provided irrigation facilities sufficient for raising atleast one crop, the 
total requirement of water for this purpose would be 29 million acre feet. Presently, 
the state is using only 9 million acre feet of the ground and surface water. If the 
unused water resources available in the state, including 4.8 million acre feet as Hai yana s 
share in the Ravi-Beas water, are judiciously utilized, the state will be able to get about 
8 million acre feet of water, making it 17 million acre feet of the ground and surface 
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water. TJxis would still leave a deficit of 12 million acre feet of water which is too large 
a deficit to be met with. Therefore, it is imperative for the state to utilise and tap all 
possible water resources judiciously and also to save as much water as possible by avoid- 
ingseepage, excessive and injudicious irrigation, etc. 

The dry zone bordering the Thar Desert covers about 12.88 per cent of the state’s total 
area and this area is prone to famine and drought every second or third year. Unfor¬ 
tunately, this area was such because of sandy undulations and dune concentrations (see 
Figures 18 and 20) on account of which it could not be covered by flow irrigation 
from any of the canal systems. However, producing agricultural commodities in arid 
regions has many advantages; among these are the relative freedom from insects and 
diseases and nearly a complete regulation of water. Yet the fact remains that the avail¬ 
ability of water at a cost which farmers can afford to pay is the main determinant of the 
feasibility of using arid areas for agriculture (Anderson, 1970). The arid areas should 
be provided a protective irrigation system so that the pitiable condition of the peasantry 
may be improved. Thus, during the Fourth Plan programmes were undertaken to 
provide irrigation facilities to this region through lift-irrigation with a view to alleviat¬ 
ing the sufferings of the people living in these famine and drought-stricken areas. 


There are, however, considerable regional imbalances in irrigation facilities and spatial 
differences in the trends of irrigation development that have swerved from the principle 
of equity. The regional variations in the distributional patterns of controls may reflect 
a number of circumstances in the geography of irrigation. With areal differences in 
topography, water-table, quality of the ground-water, soil, etc. the irrigation facilities, 
the sources of irrigation and the intensity of irrigation would naturally not be uniform 
all over the state. Thereby, the distributional pattern is never exactly alike ‘as two peas 
in a pod’, All-Haryana statistics mask the regional trends and patterns; therefore, it is 
essential to map and measure with more precise methods the range of differences in 
areal distribution and the changes in irrigation from place to place. This is the first- 
order business of an agricultural geographer, the second-order business being to review 
and discuss these patterns. Such an investigation will be of great use in future regional 
planning and development when the Fifth Five Year Plan is finalised. 


CIRCUMSTANCES AND LIMITATIONS FOR IRRIGATION DEVELOPMENT 


All the present inefficiently-used arable lands of Haryana have something the matter with 
them; they are either too dry or too sandy as a home for peasantry. If the exploding 
population of this earth is to be fed, especially in a country like India where a subsistence 
grain-farming economy dominates, it seems likely that the largest increase in food may 
be secured through more efficient use of the presently under-used and unused better 
rainfed lands suffering from acute soil moisture deficit. The development of the rainfed 
areas must be undertaken whole heartedly to remove the socio-economic imbalance 
within the borders of the state, to relieve population pressure and unemployment, to 
expand the area under wheat, to check the flight of population from the dry Bagar and 
to upgrade the miserable peasantry. Individual pioneering in agriculture has attained its 
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saturation point in lands under cultivation with irrigation since hoary times. The promise 
lies in additional areas under cultivation and enhanced double or triple cropping with 
an assured provision of developed water supply. While the protective irrigation 
intensity for average agricultural production is 100 per cent, it should be 200 per cent 
for deriving optimum benefit from the use of chemical fertilizers, high-yielding variety 
of seeds and advanced scientific farming technology. Without assured pivotal input— 
the irrigation—chemical fertilizers which are a costly input cannot be used with confi¬ 
dence by the farmers. 

As a rule, the lower the rain, the greater is its variability and the more is the need for 
irrigation. A variability in excess of 20 per cent implies great risk in farming 
(Williamson, 1925). The coefficient of variability of annual rainfall is over 25 per cent 
in the state and even in the greater parts of the southwestern Haryana it is over 35 per 
cent (see Figure 24). In both seasons the magnitude of variability is significantly high 
(see Figures 36 and 37). The variability coefficient of weekly rainfall is also considerably 
high, i.e. over 75 per cent in temporal and spatial perspective (see Figure 38). The 
percentage probability of receiving rainfall more than 390mm during November to April, 
more than 840mm during July to August and 1175mm in the whole year (figures 
approximating to the consumptive-use of wheat, rice and sugar cane respectively) is consi¬ 
derably low, even negligible (see Figures 39, 40 and 41). The average annual moisture 
deficit varying between under 50cm and over 100cm is considerably high and the trend is 
from northeast to southwest (see Figure 44). Consequently, in the absence of irriga¬ 
tion, agriculture is reduced to a gamble and economic distress and famines can be 
apprehended any time. The need for additional water supplies for successful cropping, 
arising from this crowning disability of environment, has been acutely felt. The socio¬ 
economic need for irrigation was realised by the state for supporting the growing popu¬ 
lation, rehabilitating the displaced persons after independence and correcting the regional 
imbalances in the standard of living of the peasantry. These could have achieved only 
by extending irrigation to rainfed areas. Further, the shift from agriculturalisation to 
commercialisation of agriculture and the introduction of modem innovations in place 
of traditional ones have introduced crops like cotton, sugar cane, hybrid maize and 
Mexican wheat which require more water and cannot flourish without irrigation. More¬ 
over, the Mexican wheat requires seven to eight irrigations which must be made avail¬ 
able at particular stages of plant growth, for example, stalking, earing, grain formation 
and grain filling, to get optimum yield per unit area. 

Where the courses are approximately north-south, there is a tendency, on account of the 
rotation of the earth, for rivers to cut into their right banks. Right banks are therefore 
generally higher than the left banks (Rawson, 1963). The great expanse of the Haryana 
Plain lying to the left of the Sutlej river is to its advantage. Haryana Plain is one of the 
most favoured plains of India for irrigation. The land looks like a flat pan-cake falling^ 
imperceptibly to the southwest (see Figure 18). The absence of any great irregularity ot 
surface, save the Siwalik Hills and the Piedmont Plain in the northeast, the Aravalli 
extensions in Gurgaon and the scattered out-crops of hills in the districts of 
Mahcndragarh and Bhiwani and sand-dunes in Bagar of southwest, enables the main 
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canals, whence lateral branches can run off, to become the backbone of the needy potential 
agricultural areas with a minimum difficulty and expense. The water regime of the rivers 
which supply water to Haryana is favourable. These rivers (Sutlej and Yamuna) get 
water from the melting snow and heavy rains of the Himalayas offering perennial feeding 
for the canal systems. 

Except the rainfall, the rest of the climatic conditions are favourable for the growth of a 
variety of crops with the help of irrigation. The soils are considered attractive and an 
impetus to the development of irrigation. They are soft, so it is easy to dig canals at 
low cost. They are best suited to irrigated farming because of their favourable physical 
characteristics for crop agronomy. Over great parts of Haryana the soils are fairly deep 
and there is no hard rock near the surface which can make the shallow soils waterlogged. 
Albeit most of the soils respond admirably to irrigation, their physical and chemical 
properties are complex, the economic feasibility of irrigation varies from one type to 
another. Therefore, it is desirable to plan irrigation schemes keeping in mind the 
moisture deficiency, the texture, the structure and the alkalinity-salinity properties 
of the soils. 

Moreover, a large amount of percolation from the Ghaggar-Markanda and Yamuna 
systems, seepage from unlined canals and distributaries and intake of rainwater in the 
Siwaliks are combinedly contributing to the sub-soil water-table at a level which can 
easily be tapped by sweet water wells in the northeast of the sub-alluvial ridge. The 
importance of clay layer in the Ghaggar-Markanda and Yamuna flood plain in 
Haryana cannot be over-estimated. It does not form one continuous layer as observed 
by the inhabitants in the Naili assessment circles, but occurs in patches at varying 
depths. The clay layer acts as a beam to support the masonry cylinder of the well 
which is fed with water through a hole bored in the clay bed to tap the saturated sand 
below. Therefore, the flood plains are bestowed by nature with tube-well irrigation 
potential. 


In the olden days, the nomadic life of the people centred about their flocks in most 
of the rainfed areas of Haryana. When drought made fodder and pastures scarce and it 
became necessary for the people of the Punjab to storm into more plentiful pasture 
lands of the Haryana, the fighting and conquest became the law of survival (Trevaskis, 
1928). Kinship was the only political bond known to these people and they were hardier 
and so manly that neighbours have never had the power or even wish to attack the 
inhabitants of Haryana Plain. The climate tends to breed a hardy race. The farmers 
of Haryana have splendid physique, quite capable of enduring extreme climatic 
conditions. They are apparently industrious and assiduous. They have devoted their 
time seriously to the business of winning of living from the soil under none too 
favourable conditions. Further, the progressive inmigrants, familiar with irrigated 
farming, settled in the Haryana Plain during 1950’s and 1960’s, and they brought 
agricultural revolution of a considerable magnitude. An important factor that has 
contributed to the Green Revolution in Haryana is the high percentage of irrigated 
area, particularly that irrigated by tube-wells which are owned by the farmers themselves 
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in the northeast of the sub-alluvial ridge. Thus these enterprising farmers have an 
assured source of irrigation at their command and they have made good use of it in 
raising the intensity of cultivation and level of agricultural production. 

Cotton was raised in the drier southwestern and sugar cane in the northeastern parts 
of Haryana where the uncertainty of rainfall prevented the pursuit of cotton and sugar 
cane husbandry on a profitable basis prior to the expansion and extension of canal and 
tube-well irrigation. Wheat, mustard, gram and barley were also grown and they were 
declared to be of excellent quality. The chief obstacle to prosperous crop production 
in an area of sturdy and enterprising rural society was declared to be the inadequacy 
and aberrancy of rainfall, on account of which the agricultural landscape used to be 
frequently dreary. 

The people are deeply sensible of the value of irrigation development. They mutually 
combine with an unusual degree of harmony and public spirit not only for the cons¬ 
truction of canals and the installation of tube-wells but also for the distribution of water 
and the regulation of supply. When social awakening of a community displays such 
an aptitude for self-management, it becomes easy for the Authorities or Boards to 
implement a major work. A marked degree of political stability and human ingenuity 
has enabled the state to put into operation irrigation works on a large scale for rainfed 
agriculture of Haryana during 50’s and 60’s. Finally, it can be said that the potentialities 
of Haryana for canal and tube-well irrigation are great and the facts narrated at once 
proclaim it to be an area eminently adapted to productive and protective schemes. 

In Haryana, the land-use capabilities of dry lands are in abundance, if provided with 
perennial irrigation. Yet there are certain limitations that stand in the way of irriga- 
tional development. To make irrigation fruitful it is essential to keep in mind the 
hinderances in its future planning. First, the volume of water in the rivers of Haryana is 
subject to extreme fluctuations, so much so that these are reduced to a trickle during the 
rainless months of April, May and June. Although, the Sutlej and the Yamuna are the 
perennial rivers, their flow is irregular. As a result the mean discharges in the canals 
vary, which is a limiting factor for successful crop production. The uncontrollable* 
fluctuations in water-table and canal discharges during the period of drought affect the 
intensity of irrigation, ultimately influencing the cropping pattern, the extent of area 
matured and the double cropped area. The heavy variation in canal discharges is most 
disconcerting to the farmers and if they could be adequately predicted, the task of the 
cultivators can become much easier: they can plan their cropping pattern in advance. 

The problems of floods and trickled flow of rivers and climatic droughts are both 
challenges and opportunities. If the waters which run waste to the sea, doing untold 
damage and destruction to crops and property enroute, are harnessed through conserva¬ 
tion measures and released in regulated supplies during the periods of short supply, the 
challenges of both floods and droughts can be transformed into opportunities for pro¬ 
viding more and assured irrigation water to the thirsty but inherently fertile lands, thus 
making it possible to increase the intensity of cultivation by raising two to three crops 
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from the field where only one or even none is grown today, and multiplying the yield per 
unit area many times by the use of fertilizers, high-yielding variety of seeds and other 
modern farm practices. 

It should however be borne in mind that the soil mostly is alkaline and saline. 
Therefore, wherever drainage is inadequate and injudicious irrigation is practised by 
ignorant peasantry, the water seepage down to the sub-soil leads to the dissolving of 
the salts. Thereafter, strong evaporative force brings them up, deteriorating the soil 
with the result that thousands of hectares now lie outside the pale of cultivation in the 
old canal irrigated areas of Haryana on account of waterlogging and saline-alkaline 
efflorescense. Hence it is just as important to get water off the land as to get it on. But 
the peasantry docs not seem to have yet grasped tint truth. Methods of irrigating the land 
are still traditional and water is applied almost everywhere by excessive surface flood¬ 
ing. To a cultivator there appears to be an abundance of water since he is charged not 
according to the volume he uses but the area he irrigates. Hence, he is anxious to get as 
much silt for.his land as possible without knowing its serious after effects. He considers 
silt and water as fertilizers because other fertilizers are not within his reach: there is 
every temptation to injudicious over-flooding of the,-fields. To this temptation many 
peasant-proprietors succumb, suffering yet more depletion of their land. The foodgrain 
growers of Haryana are using the concept of over-irrigation for obtaining optimum 
yields. With plenty of water on his land the farmer feels that little else matters, but he 
is not aware of its consequences. The majority of fanners being peasant-proprietors 
grow only restricted number of-crops and are underemployed. Restrictive crop farming 
depletes the soil and does not encourage the proper use of the developed water supply. 
Illiteracy, ignorance and poverty of the peasantry and lack of guidance are the other 
main problems that do not allow the proper and judicious utilization of the existing 
water resources, whether surface or ground. 


SOURCES OF IRRIGATION 

Irrigation may be done with the help of canals or by lifting the sub-soil water. The 
former is a large scale adventure which an individual cannot undertake. Moreover the 
canal water cannot reach every point. Hence, there is a need of lift-irrigation, whether 
lifting ground-water or canal-water. In Haryana, the tube-wells are the pulsing hearts 
and the irrigation channels the arteries which carry life and nourishment to the arable 
fields. Lushing of the dry lands of Haryana into greenery is thus primarily dependent 
on the old as well as the new irrigation schemes. The sources of irrigation in Haryana 
adjust to surface configuration, water-table and the quality of the ground-water which 
vary within the borders of the state. Near the hills, that is, in south Naraingarh, 
Jagadhari and Ambala tehsils, the land surface is undulating and highly dissected by 
seasonal streams; it is therefore unsuitable for canal irrigation. A rich underground 
reservoir and nearness of the water-table have made tube-well and well irrigation more 
feasible in this area. Similarly, in Thanesar, Gulha, Karnal and Panipat tehsils the 
water-table and the quality of the ground-water are significantly suitable for well and 
tube-well irrigation (see Figures 63 and 64). Hence in these areas canal irrigation is not 
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important (see Figure 66) and in major parts thereof over 70 per cent of irrigation is 
from tube-wells. In the central and western parts of the state the land surface is 
reliefless alluvial plain most suited to canal irrigation (cf. Figures 18 and 66), but, 
because of the deep water-table and excessive salts in the soil, the underground water 
here is not suitable for crops. Consequently, in this section of Haryana, especially in 
parts of Hisar, Jind, Rohtak, and Sonipat districts, and Kaithal tehsil, 60 to 90 per 
cent of the total irrigation is from canals. 

It is apparent that the traditional method of irrigation, i.e. well irrigation, plays only 
a minor role in the farming activities of Haryana (Figure 63). Irrigation from wells 
is an old practice, almost as old as farming itself. The development of the well irriga¬ 
tion is the result of individual initiative. It is mainly confined to the southern parts of 
Haryana where significant proportions of it can be observed in south Jhajjar, south and 
west Gurgaon, east Rewari, south Narnaul, and Firozpur Jhirka tehsils. Its share in 
the intensity of irrigation is also significant in Sonipat, Panipat and patches of Kaithal 
and Gulha tehsils. Elsewhere, the intensity is insignificant to negligible. In areas 
where the depth of water is more than 10 metres (about 30 feet), wells for irrigation 
are very few due to the high, cost of construction and lifting water with bullocks. In 
such areas the well construction is considered as an uneconomic venture and the far¬ 
mers rely either on nature or canals or on both (compare Figures 63, 57 and 59). The 
area under well irrigation declined significantly in the northeast of the sub-alluvial ridge 
because the progressive farmers felt the necessity of tube-well irrigation, paving a way 
towards the Green Revolution. 

Tube- Well Irrigation 

Among lifts, mechanical lifts give the lowest cost figures (Board of Economic 
Inquiry, Punjab, 1963). These can be recommended for reduction of draught burden 
on bullocks and increase of efficiency in farming. As a rule, well irrigation is not 
advisable wherever the depth of the sub-soil water is over 10 metres, as beyond that 
depth the cost of lifting water is excessively high as compared to the value of the crops 
raised. There is also an increase in draught for animals and as a consequence the life of 
the draught force is considerably shortened. It is desirable to replace the existing 
Persian wheels by tube-wells. There are bright prospects for extension of mechanical 
lift irrigation in the southern parts of Haryana and the tehsils of Sonipat and Panipat 
(see Figure 63). It may be added that tube-well irrigation makes intensive cultivation 
possible as water is available in required quantities whenever desired (personal experi¬ 
ence). Particularly, it has proved admirably suited to submarginal, marginal and small 
operational holdings. 

With the development of irrigation technology, newer and more efficient methods are 
employed for lifting water from the underground. Mechanical lifts have replaced the 
old method of withdrawing water by Persian wheels. The cultivators themselves are 
very enthusiastic over installing shallow tube-wells because the advantage of a tube- 
well over canal supply lies in the fact that the source of water is owned by the individual 
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farmer himself and irrigation is secure. Furthermore, the water courses are short, the 
seepage losses are small, and no extensive water distribution system is needed. For 
these reasons, lift-irrigation is a superior source of irrigation and, in spite of expanding 
canal irrigation, it has not lost its popularity. Even after the introduction of canal irriga¬ 
tion in the Ghaggar flood plain of Hisar district and Kaithal tehsil, the well irrigation 
by mechanical lifts has not declined there. It is suggested that the State Government 
should provide liberal financial and technical assistance for the installation and repair 
of power lifts. Speedy repairs are as important as installation for the efficient working 
of water lifts. Cheap and assured power supply should be ensured to the farmers. 

There was a considerable increase in the area irrigated by tube-wells during the late 
50’s and 60’s in the northeast of Haryana where a large number of state or privately 
owned tube-wells were installed. Consequently, an appreciable decrease in the number 
of Persian wheels and the area irrigated from them was inevitable. In spite of this 
fact, the regional imbalances in tube-well irrigation are not unusual (Figure 64). Tube- 
wells have been successfully commissioned primarily in the northeast of the sub-alluvial 
ridge, particularly in the southern part of Jagadhari, extreme southeast of Ambaia, 
whole of Thanesar, Gulha, Karnal and Panipat, central parts of Jind, northern part 
of Safidon, eastern part of Sonipat, northeast of Fatehabad, and scattered patches in 
the south of the state where the intensity of tube-well irrigation varies from over 30 to 
over 90 per cent. In Karnal and Kurukshetra districts the mechanical lift irrigation 
is at its peak and is the main source of irrigation (see Figure 64). In the extreme 
northeast of Haryana in the Piedmont Plain and the Siwalik regions, boulder formation 
prevented drilling without the aid of special equipment and in the southwest of the 30 
feet contour line (cf. Figures 57 and 64) the existence of aquifers at greater depth did 
not encourage ley-farming with tube-wells. Further, tube-well irrigation in the 
southwest is not feasible on account of the impairment of the ground-water either by 
the impregnation of undesirable salts or the deep thin strata having brackish water. In 
fact, the ground-water resources did not play a significant role in the development of 
minor irrigation in these areas. Elsewhere in Gurgaon, Mahendragarh, Rohtak, 
Sonipat and Ambaia districts and in Ghaggar flood plain of Hisar district the intensity of 
tube-well irrigation is low to very low, i.e. under 30 per cent. The geography of ground¬ 
water resources of these areas should be so investigated as to fully explore the existing 
potentials and to reduce pressure on the surface-water. 

Canal Irrigation 

In order to meet the staggering demand for agricultural water it is essential to utilize 
and harness, to the maximum extent possible, the available surface-water before 
attempting to lift the ground-water, as the latter (albeit an insured source of irrigation) 
is always costly. In view of the highly unfavourable weekly rainfall (see Figures 29 to 
35 and 38) and inadequate ground-water resources, in the south and southwest in 
particular, the flow irrigation has a particular significance in Haryana. The pressure 
of increasing population, the aim of achieving self-sufficiency in food at home and 
the desire for equality in socio-economic status and security and a higher standard of 
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living for peasantry everywhere in Haryana, have served to focus increasing attention in 
recent years on problems connected with water economy. The effect of such attention 
is responsible for the institution of irrigation schemes, such as Bhakra Canal System, 
Augmentation Canals, Lift Irrigation Schemes, etc. which have given opportunities to 
the engineers, planners and agriculturists to put their brain and skill to work for 
humanity. As a result, progress in the provision of irrigation facilities received a fillip 
during the Plan Period from 1953-54 to 1972-73 when the canal irrigation was extended 
to about additional 400,000 hectares of the culturable land in Haryana.) The area 
benefiting from the canal extensions lies primarily in the district of Hisar which shared 
more than 75 per cent, the remainder falling in the districts of Jind, Karnal and Rohtak. 

The principle of equality', now highly esteemed, is ignored in the distribution of rain, 
and down through the ages many attempts have been made to correct this inequality. 
The best way to do this would be to control the rainfall. The trouble is that no one 
knows how to do this except the rain doctor. Thus it becomes essential to store and 
redistribute the rain water which has fallen in excess to the northeast of Haryana in 
the Himalayas. Ultimately by means of canals man has planned to supplement the 
meagre and highly unreliable rain during the growing season of the summer ( kharif ) 
and winter (rabi) crops. 

The development of canal irrigation began in the second half of the 14th century at 
the initiative of Sultan Feroz Tughlaq (1351-1388) for the uplift of agriculture. The 
most important was the canal which carried the waters of the Yamuna to the orchards 
of Hansi and, additionally, provided irrigation to limited cultivated areas in Karnal, 
Rohtak, Hisar and Jind districts. Limited parts of Gurgaon received irrigation from 
Agra Canal. In 1888 the extreme north of Hisar received limited water supplies from 
the Sirhind Canal. In 1897 some irrigation was provided from the Ghaggar seasonal 
canals to the western part of the Naili assessment circle of Sirsa tehsil below Ottu. 
The Rangoi Inundation Channel was instituted to irrigate the Rangoi assessment circle 
in Fatehabad tehsil. The development of canal irrigation in 1896-1897 was the result 
of the famine of 1896 which compelled the then administrators to devise some measures 
to secure the farming. No doubt development of irrigation was started on a limited 
scale in the southeast of the United Punjab, which constitutes the major portion of the 
newly carved state of Haryana. But till the close of the 19th century all engineers were 
concentrating on providing irrigation facilities to the western districts (now in Pakistan). 
The claims of the dry fertile lands of Haryana were ignored keeping it a recruiting area 
for the armed forces and labour force. 

The area commanded by canals at the beginning of the ’fifties was a limited one. 
Figure 65 reveals that Haryana had a meagre share in the canal protected land and the 
free flow of the rivers in the new Punjab. The economy of the new Punjab had been 
shattered and granaries lost with millions of refugees to be rehabilitated. The shortage 
of foodgrains was acutely felt. The formidable array of problems needed immediate 
attention. They formed the basis for future irrigation planning to develop the available 
dry lands. Under such conditions the development of irrigation for increased food 
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production occupied a priority in planning. In the new Punjab, fortunately, the area 
now forming Haryana had plenty of natural resources in land, water, sturdy local 
and displaced peasants, engineers and, above all, the determination of the people and the 
state to rehabilitate the crippled economy. The great stretches of land were lying 
unproductive for lack of water. The need to provide irrigation facilities to such 
marginal lands was keenly felt in the south and southwestern parts of Haryana. The 
State Government, therefore, with ready aid from the centre, made all out efforts to 
bring the maximum of the dry lands under irrigation. One such effort was the Bhakra- 
Nangal Scheme which provided maximum benefits in the form of discharges and 
intensity of irrigation to the district of Hisar. As a result of these efforts, the annual 
irrigation in Hisar registered a sizeable increase with magnificent effects each year from 
1952-53 onwards. 

What has already been achieved during the Plan Periods ending 1973-74 is not 
enough. Great stretches of fertile areas within the command of existing irrigation 
boundaries of the canal system still remain without water. Additionally, there are 
great expanses in the south and southwest clamouring for water, which can be 
provided only by lifting water for irrigation from canals. It is desirable to provide irriga¬ 
tion to these areas of Haryana as a protective measure. 

The importance of canal irrigation is relatively high in the central and western parts 
of Haryana and in an outlier in the southeast of Gurgaon district where it underlines 
the importance of other sources of irrigation (cf. Figures 66, 63 and 64). On the 
whole, canal irrigation is the mainstay of agriculture in the arid and semi-arid parts of 
Haryana. The noticeable fact in the regional variation in canal irrigation is that a 
considerable percentage (over 60 per cent) lies in the areas served by the old canals and 
the main channels of the new systems; moderate proportions (31 to 60 per cent) cover 
the major part in the areas commanded by Bhakra and Western Jamuna Canal Sys¬ 
tems; and low (10 to 30 per cent) and very low proportions (under 10 per cent) are 
found either in the areas where tube-well irrigation dominates (as in northern part of 
Gulha tehsil and central part of Karnal) or at the tail of the systems or where irrigation 
facilities have been extended during the late ’sixties. It is negligible in the rainfed 
sandy undulations which will be covered by different stages of the Lift Irrigation 
Schemes (see Figure 70) which the state has launched. The magnificently varied regional 
pattern (Figure 66) shows that there is little room for the extension of flow irrigation in 
the old irrigated areas where the intensity of canal irrigation is over 60 per cent. The 
existing intensity of canal irrigation is responsible for the stabilized diversified commer¬ 
cial farming and high agricultural production efficiency in Kaithal, Sonipat, Hansi, 
Narwana, Hisar, Fatehabad, Sirsa and Dabwali tehsils. But there are considerable 
avenues for extension in the southwestern and southern rainfed parts of Haryana. 
These areas having highly truant and meagre rainfall should have more share of water 
supply: at present it does not have enough. There is a great scope for extension of 
flow irrigation facilities in the otherwise inherently fertile dry lands of south and south¬ 
west, and thereafter will be needed the improvisation of a new framework of cropping 
pattern. 
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OVERALL INTENSITY OF IRRIGATION 

The intensity of irrigation, from all sources, varies markedly in different parts of the 
state as exhibited in Figures 67, 68 and 69: in the former two figures the data 
used is by assessment circles while the latter map has made use of the data of sample 
villages. In mapping the intensities of irrigation for 1951-52 (Figure 67), 1965-66 (Figure 
68) and triennial average covering 1970-71 to 1972-73 (Figure 69) the same lour broad 
categories have been maintained, with the exception that there is an additional category 
of over 90 per cent in Figure 69. The patterns revealed by Figures 67 and 68 are very 
identical over major parts of Haryana, as indeed one would expect on account of the 
restrictions imposed by the combination of natural environment and socio-economic 
circumstances on the development of irrigation facilities. The changing trends in the 
intensity of irrigation portray man’s dynamic attempts to overcome the environmental 
limitations in the transformation of physical attributes of the areas into agricultural 
resources. The intensity of irrigation increased significantly in the flood plain of Karnal, 
west of Sonipat, northwest of Rohtak, Barani assessment circle of Hansi, Nehri assess¬ 
ment circle of Hisar, northern part of Fatehabad and the Naili assessment circle of Sirsa 
tehsils, where new major irrigational plans were commissioned, during the period from 
1951-52 to 1965-66 (compare Figure 68 with 67). Moderate and negligible change can 
be observed elsewhere. It is important to note that the rate of change in the net area 
sown influences the change in the overall intensity of irrigation because it is reckoned 
as the net area irrigated as percentage of the net area sown. In fact, the excessive rate of 
absolute increase in the net area sown due to the agricultural colonization of the culti¬ 
vable wasteland as compared to the corresponding rate of increase in the net area irrigat¬ 
ed has resulted in low to negligible rate of change in intensity of irrigation, albeit in 
absolute terms the net area under irrigation has increased everywhere at varying rates. 
This reveals that the spatio-temporal development in irrigation facilities could not keep 
step with the agricultural colonization of the culturablc wasteland, a regional develop¬ 
ment that lacks coordination in planning. The increase is at a higher rate in the area 
commanded by the Bhakra Canal System. It is the intensity of irrigation that matters 
in determining the intensity of cropping, the cropping pattern and the agricultural pro¬ 
duction. Therefore, a realistic planning means that the net area irrigated should increase 
at a faster rate in absolute terms and should keep pace with the increasing net area sown. 

The superimposition of Figure 69 over Figure 68 immediately highlights the dynamic 
change in intensity of irrigation during Single Year Plans and the Fourth Five Year Plan. 
The intensity of irrigation has been stepped up in the southeast of Ambala, Kurukshetra, 
Karnal, Jind, Hisar, northern part of Bhiwani, Sonipat, Rohtak, eastern part of Gurgaon 
and eastern extreme of Mahendragarh district (see Figure 69 and compare it with Figure 
68). It is not surprising that the intensity of irrigation at present is 100 per cent in most 
of the sample villages falling within the category of over 90 per cent. 

There have been two recent developments of significance in the field of irrigation. Ihe 
first relates to the recognition of the fact that irrigation is not merely one of the inputs 
but a prerequisite infra-structure on which other inputs and better cultivation methods 
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can be effectively deployed. The second concerns with the almost explosive expansion 
in the utilisation of the ground-water, particularly in the district of Kurukshetra, Karnal 
and southeast of Ambala, through individually-owned lifts like shallow tube-wells and 
pumping sets providing the farmers with just the type of instant and controlled irrigation 
which the new high-yielding varieties demand along with the application of fertilizers. 
This development was made possible by a commensurate expansion in the rural electri¬ 
fication programme and the mobilisation of institutional resources for providing finan¬ 
cial assistance to farmers desirous of installing their own tube-wells. The net result of 
the development is reflected in the addition of 94,218 privately owned tube-wells and 
pumping sets during the period 1966-72 whereas the total number of tube-wells and 
pumping sets at the inception of the new state of Haryana was 25,311. 

The distribution map (Figure 69) recording the triennial average of the overall intensity 
of irrigation (1970-71 to 1972-73) shows marked variations in irrigation facilities. The 
conspicuous fact in the spatial variation in the intensity of irrigation is that considerably 
high (over 90 per cent) and very high percentages (61 to 90 per cent) are met in southwest 
of Jagadhari, Thanesar, Gulha, Karnal, Panipat, Kaithal, Narwana, Jind, Safidon, 
Sonipat, northern parts of Dabwali and Sirsa, north and central parts of Fatehabad and 
Hisar, Hansi, Rohtak, northeast extreme of Jhajjar and some patches in Gurgaon, 
Ballabgarh, Palwal and Nuh. These are the old-canal-irrigated as well as the new- 
canal-and-tube-well irrigated areas which are covered by alluvial soils. The low (10-30 
per cent) and very low (under 10 per cent) proportions are in the northeast, south and 
southwest of Haryana because of restricted usable flow, limited or salt-ridden sub-soil 
water, and hilly or undulating topography covered with infertile and thin soil cover. 
All these created obstruction in the development of irrigation and the intensity hardly 
exceeds 15 per cent in major parts. Such a low intensity has kept farming in a precarious, 
uatsable condition, even at a subsistence level. There are great stretches, particularly 
in the northeast covering Siwaliks and Piedmont Plain and in the south and southwest 
embracing Bagar , where irrigation development may not be productive or economical 
initially but it may still be necessary in order to avoid recurring distress to both human 
and livestock population. For the sake of socio-economic stability and equality in the 
state, these ‘weaker areas’ (Figure 70) need to be given priority and special attention 
during the Fifth Five Year Plan. Elsewhere, the intensity of overall irrigation is mode¬ 
rate, i.e. 31 to 60 per cent. These are the areas where there is great scope for further 
extension of irrigation facilities and adoption of new farming technology. This base 
(present position) may be utilized for the purpose of future programme of development 
of irrigation in the state. It would, under the circumstances, be proper not to expect 
much increase in the area under irrigation unless, of course, some positive result from 
the existing investigations regarding ground-water resources are available and Haryana’s 
share from Ravi-Beas waters is made accessible. 

The primary aim of the projects and schemes should, therefore, be to convert the present 
day agriculture in great stretches of dry zone based primarily on bajra, gram, jowar and 
cluster-bean to one of mixed farming sustained by an assured supply of water and multiple 
cropping requiring high technological levels among farmers producing largely for the 


151 





<SL 


f opment of Water Resources 


Figure 70 
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market. Most of the food crops in the dry zone are grown under rainfed conditions. 

If a more rational use of irrigation is enforced, not only could more rainfed land be irrigat¬ 
ed and brought under cultivation, but sufficient water could also be made available for 
the production of food and cash crops from ground-water resources or from canals. 
Furthermore, the improvement of existing irrigation systems in the state and the installa¬ 
tion and execution of new ones is probably the most profitable single enterprise. The 
traveller throughout Haryana during the dry season is intrigued by much of the land 
lying idle for four to six months even though temperatures are favourable for crop 
growth. Modern agronomy has rejected the idea that soils have to be ‘rested’ between 
crops. Therefore, for round-the-year crop husbandry in the state, the ‘mother factor’ 
(developed water supply) should be cared for. 

CONCLUSION AND SUGGESTIONS 

Irrigation is the sine qua non of agricultural development in Haryana where the season¬ 
ality of rainfall and its meagre amount and erratic nature limit the agricultural production 
over a large area. The effect of these conditions is an unsteady tone of development of 
agriculture. Even the traditional agriculture had recognised the need for protective 
irrigation as an insurance against drought and famines. Expansion of irrigation facili¬ 
ties has therefore been the key note of agricultural and economic development since the 
year 1951 when the First Five Year Plan was launched. Under the new agricultural 
strategy introduced in 1965 and since the inception of the new state in 1966 intensive 
irrigation development is recognised as the basic infra-structure for raising high-yielding 
varieties and applying modern inputs and farm practices. Cultivation without irrigation 
in the whole of Haryana is an uneconomic attempt and in her south and southwestern 
parts an impossibility. In fact, irrigation becomes an inescapable need for sustained and 
successful agricultural operations in the arid, semi-arid and semi-humid zones of Haryana 
embracing soils like loamy sand and loam which are inherently fertile and respond to 
irrigation and yield good results. 

It can be seen that irrigation is least practised in southwestern parts where its need 
is felt every year because of excessive soil moisture deficit and rainfall hazards. Still there 
are large areas where scarcity of agricultural water jeopardizes the agricultural economy 
of the state. Additionally, the lack of irrigation facilities leads to a drag on the farmer’s 
incentive. He remains hesitant to provide monetary-inputs like improved exotic seeds, 
fertilizers, pesticides, etc. If the leading-input in form of perennial irrigation facilities 
is assured to the farmers of Haryana in Bagar, they can undoutedly be made to shake 
off their reluctance to provide the soil capital in the form of other monetary and non¬ 
monetary inputs required to increase agricultural production. Stepping up irrigation 
is, therefore, basic to any progress in this direction in Haryana, otherwise inhabited by 
assiduous farmers. The Irrigation Programmes of the state are the most significant 
panacea yet undertaken for transformation of nature and agricultural development 
though even these do not seem bold enough to ward off the danger of crop failure in 
Haryana where rainfed cultivation is pre-eminent. More can and must be done to 
avert the dangers of drought. With the population increasing every year, irrigation has 
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to have a new purpose. This new purpose of irrigation is to develop a comprehensive 
system of irrigation towards increasing production. In the changed context, all develop¬ 
ment in irrigation should work backwards from the agricultural potentials of rainfed. 
areas into irrigation, and not from irrigation into agriculture (Singh, 1974). The depend¬ 
ency on natural caprices, which is considerably high and very high in the northeast, south 
and southwest of the state (Figure 71), should be reduced either by extending irrigation 
or by adopting dry farming practices on rainfed farms. 

The scope for further increase in arable land being limited, further growth in agriculture 
in the state has to be attained through higher yields and multiple-cropping. Irrigation 
has to play a vital role in these developments. Its potentials for these roles have been 
amply demonstrated by recent experiences. The intensity of double cropping attained 
is one of the highest in Haryana, being about 43 per cent of the net area sown, which is 
resown during the agricultural year, as against the all-India average of about 19 per cent. 
This is explained by the fact that the intensity of irrigation is also one of the highest in 
Haryana, being about 44 per cent as against the all-India average of about half that 
figure. A recent experience* showed that as against the average yield of about 6 quintals 
of wheat per hectare from the unirrigated areas, an average yield of 20 quintals per 
hectare had been obtained from the irrigated fields. 


Formerly each scheme was considered individually an end in itself. It is now consider¬ 
ed necessary to abandon the fragmentary and self-centred approach and to view each 
project as a component in the overall development of a particular area or State or the 
Nation. The planning of water resources cannot be disassociated from the planning of 
all resources, noi can it be separated from those fields of economic activity, particularly 
agriculture in dry lands, which give rise to needs to be met by developed water supply. 
All development is thus required to be planned as an integral part of a comprehensive 
programme for the development of the state. The principle adopted for the purpose of 
irrigation development should be 

(a) all schemes within the state should be co-ordinated to form a comprehensive integ¬ 
rated programme of development; 

(b) wherever practicable, planning must be based on a large scale development and 
village programme concept; and 

(c) planning has to be chalked out on the basis of actual or potential needs of different 
areas before considering individual irrigation programme. 


Since the rate of land development , and colonization depends on the rate of provision 
of irrigation facilities, the rate of land development and colonization cannot be substan¬ 
tially increased in the south and southwest where soil moisture deficit is in excess. The 
Short Term Implementation Programme (STIP) can bring some immediate and signi¬ 
ficant impact. The STIP may be based on a concept of shift in emphasis to less capital- 
intensive, more profitable and quicker yielding projects with a view to making an 
immediate impact on the food production. 
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Figure 71 
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A full exploitation of the agricultural potential of Haryana requires the development 
of water resources of the state for irrigation together with control of floods to prevent 
annual inundation of fertile lands along the rivers and seasonal streams. It must be 
recognised that the accomplishment of this objective will require a heavy capital invest¬ 
ment and the indoctrination of farmers with radically different agricultural techniques, 
which can only be accomplished under a long-term programme. In developing and 
phasing such a programme consideration must be given to the economics of the physically 
feasible individual projects, i.e. how much increase in agricultural production can be 
expected from a particular programme. The necessity of basing irrigation planning on 
adequate data regarding soils, form of the surface, water resources, etc. is imperative 
if these projects are to be made successful. There is no short-cut which can take the 
place of these data. As for long-term projects, it is desirable to consider their contri¬ 
bution to the State and the National economy by 

(a) ensuring a faster rate of progress and completion; 

(b) reducing the cost of the projects; and 

(c) increasing their economic benefits and ensuring an adequate financial return to the 
state from them. 

The success of any short-term or long-term projects would depend on adequate spatio- 
temporal long-term geographical investigation and on adequate planning of land and 
water use under them. It is essential for a purposeful planning of irrigation facilities 
to have first, a comprehensive land-use survey and mapping and a state-wide field-to- 
field or farm-to-farm physico-chemical and biological soil survey; second, from the data 
collected from land-use and soil survey to prepare land-classification and land-capability 
maps and thereafter to undertake studies of the economics of the various types of land-use 
and cropping patterns with a view to the most economic and optimum utilization of land 
and water resources; and finally, to explore the possibilities of sub-soil water resources 
for the development of undulating dune-land in the south and southwest and the Pied¬ 
mont Plain in the northeast of Haryana. With regard to the future agrarian develop¬ 
mental programmes, it is essential that no new project should be started without the 
investigation of its irrigation, agricultural and economic aspects in conjunction with the 
geography of the area. 

Any future planning of irrigation must accord to the knowledge of two important 
facts, namely, the problems connected with irrigated farming in the irrigated lands and 
the relative requirements of irrigation in unirrigated ones. A correct appraisal of these 
fundamentals will lead to a wholesome planning of irrigated farm economics where 
further irrigation facilities need to be introduced. Indeed, Haryana still has immense 
potential resources for irrigation. And its development is not likely to be hampered 
over a long-term period by the problem of water availability, given, of course, the 
resources of capital and the skill to exploit them. The state needs to plan minor, 
medium and major schemes, designed so as to provide ‘drought insurance’ to large 
areas of the south and southwest and to control and rehabilitate waterlogged and 
saline areas in the central and northeastern parts. 
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Where there is a scarcity of capital, irrigation capacity created at a heavy capital cost 
should be utilised most economically and the extravagant use, which is a common feature 
of Indian peasantry, should be discouraged. Therefore, to maximise the benefits from 
the irrigation capacity the cultivators should be induced to use water judiciously and more 
economically and to encourage the cultivation of crops which provide the greatest econo¬ 
mic returns by way of income, employment and savings per hectare of land per cubic 
metre of water. Other subsidiary crops which are more economical in the use of water 
as well as in terms of input and output would need to be encouraged: such land 
development programmes should form a oart of the irrigation plans. 
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CHAPTER IV 


Consolidation of Holdings , Land 
Tenure and Size of Operational 
Holdings 


L AUNCHING a direct attack on technical problems alone, i.e. extension work aimed 
at the use of improved technical methods and of modern agricultural requisites, will 
by itself be not sufficient to ensure success for the proposed agricultural development 
plans and package programmes. Simultaneous attention must be given to other problems 
which at the moment are impediments to the rapid, development of agricultural 
production. Among these problems some are sociological—the three most important 
sociological impediments in developing efficient agriculture in oriental agrarian society 
are: (a) regime of ownership and problems of fragmented holding, (b) land tenure 
problems, and (c) limitations imposed by the size of operational holdings. The owner¬ 
ship of the land and the land tenure systems adjust to the environment but are related 
more directly to the socio-judicial organization of the rural population. The influence 
of the law of inheritance in governing the size of an individual holding is even more 
powerful and is at the root of one of the greatest impediments in agricultural develop¬ 
ment, i.e. the tiny-sized fragmented sub-marginal and marginal uneconomic holdings. 

While dealing with the problems of the consolidation of cultivation, the regime of owner¬ 
ship, land tenure and the size of operational holdings, two factors should be kept in mind, 
i.e. the human factor and the social factor including the mobility of the agricultural popu¬ 
lation and the structure of the agrarian society. By the mobility of agricultural popu¬ 
lation is meant (a) entry into or exit from the agricultural class, (b) movement within the 
farming class from hired agricultural labourer to a share-cropper or lessee or from tenant 
to owner, and (c) transference from one holding to another, especially from a smaller to 
a larger one and vice versa. The mobility of the agricultural people is inevitably condi¬ 
tioned by the structure of the society as the two are closely interrelated. By the structure 
of the agricultural society is meant the estates, castes, classes, or even men in all stages 
along the road of ownership. In the rural landscape of Haryana, one can distinguish a 
six-tiered structure characterising the rural organization comprising the hired agricultural 
landless class, the share-cropper (tenant-at-will or occupancy-tenant), the encumbered 
owner, the free owner, the retired civil servant and finally the farmer who is often a land¬ 
lord. These are the different categories of ruralites belonging to the different classes of 
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an agricultural society accepting the package programmes each in a different way and 
thereby differently influencing the agricultural development and production. Different 
types of agricultural society have different forms of mobility of farming population in the 
frame of the agricultural ladder. There are two societies, viz. the dynamic society 
encountered in the New World and the Occidental World and the static society found in 
the Oriental World. The major proportion of the agricultural society of Haryana may 
be designated as a static one. In such a society the economic and social advantages and 
handicaps vary to a large degree according to the various classes involved. Inheritance 
plays an important role in the transference of property. The social classes are well 
classified, stratified and even ossified to a certain degree in Haryana. Men bom in 
humble classes can hardly climb up, and the nobles or gentry do not easily slip down. 
There are only a small number of assiduous peasants who have climbed strenuously one 
or two steps probably through the help of land reforms, state legislation, loans, or, 
sometimes, assistance from relatives. On the whole, in Haryana, the nature of the 
agricultural society approximates to a pyramid as 27.33 per cent of the total operational 
holdings belong to the category of sub-marginal and marginal holdings, i.e. under one 
hectare; 23.50 per cent to small holdings, i.e. 1.00 to 3.00 hectares; 18.49 per cent to 
moderately small-sized holdings, i.e. 3.01 to 4.00 hectares; 11.64 per cent to medium¬ 
sized holdings, i.e. 4.01 to 6.00 hectares; 8.10 per cent to moderately large-sized 
holdings, i.e. 6.01 to 8.00 hectares; and 10.94 per cent to large-sized holdings, i.e. over 
8.00 hectares. 69.32 per cent of the operational holdings of less than 4.00 hectares 
constitute the peasantry and peasant-proprietors: a category which has failed to fully 
share the benefits of package programmes and technification. 

Tenancy may be good, and it may be an evil. As long as society remains dynamic, 
a good part of tenancy will be found useful. When the agricultural society is static 
and has become stratified and ossified, tenancy serves as a bar to agricultural development 
and would then be an evil. Further, the magic of property ownership and secured 
tenancy would turn sand into gold—give a tiller the secure possession of a sandy 
land, he will turn it into a garden; given him a ten years’ lease of a fertile land, he will 
convert the same into a desert. 


REGIME OF OWNERSHIP AND CONSOLIDATION OF HOLDINGS 


The individual ownership replaces community ownership when the agricultural land 
becomes scarce under the increasing burden of farm households on the arable land. 
Individual ownership in India is associated with the breakdown of the joint family system, 
sedentary cultivation and the overspill of people from the densely populated to the less 
populated areas. The systems of land ownership vary within Haryana with a basic 
distinction between the old canal colonies and rainfed areas on the one hand and the 
newly-developed canal colonies on the other. lit the newly colonised areas of the 
Ghaggar flood plain, Bet Markanda, Chhachhara and Nardak landlord ownership may 
be observed. However, on the whole, the peasant-proprietorship predominates. In 
these systems of ownership, which are recognised as superior and inferior proprietorships 
respectively, certain clans enjoy,a superiority over the large body of the cultivators 
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who till the land. The more numerous cultivators of the land are the inferior pro¬ 
prietors, a valuable element of agricultural society who have permanent and heritable 
rights. Others, such as tenants and lessees, have a transferable right of cultivation, 
subject to a fixed rent in kind and cash respectively, but the ownership of land is vested 
in the superior proprietors. The dualism in the latter is not beneficial to land-use and 
crop production. The superior owners are the relics of an earlier society on account of 
the implementation of land reform measures. The occupancy-tenants have been declared 
owners with a right of proprietorship on the surplus areas of the landlords after paying a 
value of the land fixed by legislation. Hence, the number of inferior proprietors has 
increased. It is one of the brightest aspects for increasing farm production, as the culti¬ 
vator himself reaps the whole benefit. Under the new situation, i.e. the change of 
tenant-cultivators to owner-cultivators, they may have some psychological satisfaction 
of having been freed from the age-old bondage, which might induce them to increase 
production per unit area. The economic urge is present but the means are not, because 
in most of the cases the operational units are sub-marginal, marginal or small. These 
means will have to be provided as early as possible in the form of financial and technical 
assistance by the state agencies to avoid the under-utilization of the cultivated area, 
draught force and man power which cannot be afforded by India where agriculture is the 
mainstay of the bulk of rural population. 

The landlord or absentee owner, by tradition and habit, is not disposed to make any 
contribution to agricultural development because he lacks the qualities or the mental 
make-up of the farm entrepreneur. The use of land is best made in the case of peasant- 
proprietors, Albeit their holdings are much smaller than those of the landlords, their 
income per unit area from cultivation and investment on inputs per unit area are signi¬ 
ficantly greater than those of the landlords and absentee owners. 

The picture of ownership so far delineated seems very different, discouraging and 
dismal in comparison to that in the advanced countries like United States and Canada. 
This does not, of course, deny that in the toilsome farming operations in Haryana there 
are some very lucky few who have succeeded in acquiring, by rare chance, a viable 
operational unit of a superior grade of land. A shift in the socio-economic status from 
the occupancy-tenant to owner-cultivator of a small and marginal or sub-marginal 
operational unit has taken place. This is based on the fundamental idea of a socialistic 
pattern that land belongs to the tillers. 1 This shift is undoubtedly to their great grati¬ 
fication and satisfaction bearing good fruit provided a viable unit of operational holding 
has been acquired. It has been observed that the very small operational units now 
emerging are not useful from an economic point of view as these obstruct the imple¬ 
mentation of package programmes. 


Q 


Considering the long period for which cultivation has been carried on in Haryana, 
particularly in the flood plains and the old irrigated areas, the increase in population and 
the laws of succession, one can imagine their combined effect on land holdings. The 
laws of succession in India result in the sub-division and fragmentation of holdings. 
When the father dies, the land is divided equally among all his heirs. Each successor 
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insists on having a share from each location and piece of land, resulting in further frag¬ 
mentation of land. It is a wasteful method of land utilization and many improved 
agricultural practices cannot be adopted (Randhawa, 1974). The disadvantages of frag¬ 
mentation and scattered holdings are well known: it puts a large proportion of land 
outside the possibility of effective cultivation or economic development; it wastes time in 
the need to supervise; it makes capital duplication necessary; the small plots are difficult 
to work with tractors; weed and pest control is made difficult, and it limits .mechaniza¬ 
tion and experimentation. On the whole, it is a serious impediment to the agricultural 
progress and acts as a deterrent to a full utilization of land and farmforce. 

Hardly less important is the seeming fragmentation, i.e. a holding in several discrete 
parts and the resultant continued existence of a fragmented holding. It needs little 
imagination to appreciate that under any level of technology the cultivation of a holding 
in small fragments is likely to be less efficient than that of a consolidated holding. 
Consolidation of cultivation is obviously not uniform throughout India, as a few hours’ 
journey by air from Calcutta to Amritsar will confirm. The flight provides a representa¬ 
tive transect across the Sutlej-Gangetic Plain showing irregular and tiny fields in the 
Gangetic Plain and a marked change in the layout of the arable fields from Delhi towards 
Ambala and onward to Amritsar. Progress in Haryana in the consolidation of cultiva¬ 
tion is significant where one glimpses field boundaries more frequently rectilinear, with 
straight roads linking the villages with the fields and market towns. The number of 
tube-wells and farm houses also shows a remarkable increase. This was realized due to 
the consolidation of holdings as a result of the ‘East Punjab Holdings—Consolidation of 
Holdings and Fragmentation Act’ which was enacted in 1948, whereupon an element of 
compulsion was introduced leading to a rapid progress in the consolidation of holdings. 


The problem of splitting has been solved to some degree by the consolidation of 
holdings. As an illustration, Figure 72 shows the difference in the situation of two 
holdings and the shape of fields before and after consolidation in a village Chatiaaulia 
in Sonipat tehsil (Sonipat district). The agrarian reforms effected an appreciable 
reduction in the number of plots, but they frequently left holders with fewer plots of 
different classes of land scattered in different places. The main purpose of consolidation 
is to consolidate cultivation so as to save time and labour, and at the same time to get a 
larger return for effort and soil capital applied. It has been further observed through 
the author’s personal experience that the individual cultivator tries to consolidate his 
own cultivation by giving out or exchanging the inconveniently-placed plots on lease and 
taking in their place other more convenient plots on rent. This suggests that the culti¬ 
vator has realized the evils of fragmentation and the utility of consolidation. 


Consolidation of holdings is the most direct method of curing the evils of fragmenta¬ 
tion. The term has been defined as the amalgamation and redistribution of all or any 
of the land in an estate or sub-division of an estate so as to reduce the number of plots 
in the holdings. In other words, it means the rearrangement of holdings in any area 
between several tenure holders in such a way as to make the holdings held by them more 
compact. The measure thus aims at giving every right holder a compact area equivalent 
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Figure 72 

Village Chatiaaulia (Tehsil and District Sonipat) 


Before Consolidation* 



Chhotu Ram Right Holder 
Siri Lai Right Holder 


After Consolidation 
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in value to what he held before in scattered plots. It does not of course aim at or result 
in creating viable holdings where they did not exist before, nor does it attempt giving 
land to the landless class, however small its extent may be. 

The effect of the consolidation of holdings on agriculture can well be observed in village 
Malikpur of Thanesar tehsil (Kurukshetra district). Figure 73 shows the difference in 
the shape of fields before and after consolidation in this village. As a result of consolida¬ 
tion of holdings the number of tube-wells increased from a negligible number to 24 in 
1973. This is true of most of the villages in the northeast of Haryana where tube-wells 
are the primary source of irrigation. In the canal irrigated areas consolidated plots 
enjoy the benefit of canal irrigation. Other advantages of consolidation of holdings are 
manifold: operational efficiency is improved, cultivation is extended and intensified, land 
development plans are implemented, and social gains and administrative advantages are 
achieved. The increase in agricultural production due to consolidation of cultivation 
alone without change in techniques has been reported to be about 25 per cent. 


SECURED LAND TENURE: THE HEART OF AGRICULTURAL 
EFFICIENCY 


While in the narrower sense land tenure may be described as the body of rules which 
govern the allocation and the apportionment of produce, in the wider sense it covers 
the whole relationship of man to the soil. This relationship, on the one hand, transforms 
the land and, on the other, causes human beings to live together in households and 
farming communities. A three-tiered structure characterises the land tenure organization 
in the villages of Haryana, comprising owner-cultivators, tenant-cultivators (with 
varying degree of security, but often with none) and lessee-cultivators. 

The way in which the land is held is also a factor in determining how it is operated, 
though less so now than formerly; for tenants have gradually been liberated from many 
restrictions under which they farmed prior to the ’fifties. Various measures have made 
the tenant-cultivators free to crop arable land as they wish, particularly the occupancy- 
tenants. Proper utilization of land can hardly be realized and agricultural output 
raised unless the actual cultivators of the land have the incentive to raise the productivity 
per unit area. They will not have the incentive unless they are able to reap the bene/its 
of increased production due to their additional efforts in the form of soil-capital. About 
10.4 per cent of the total cultivated area is tilled by tenant-cultivators, nearly 2.4 per cent 
by the lessees and the remaining 87.2 per cent by the owner-cultivators in Haryana. 
So far as 87.2 per cent of the cultivated area is concerned, there is no reason why the 
owner-cultivators should be lacking incentive to increase production because any benefit 
from improved farming will go to their pockets. The same is true of the lessee- 
cultivators because they pay a fixed amount of rent in cash to the owner. Therefore, 
89.6 per cent of the cultivated area should have an efficient farm economy. It can be 
inferred that the low productivity per unit area in major parts of Haryana—where agricuh 
ture can be fairly described as traditional in the sense that until recently changes in 
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farming methods have been few and unspectacular, and in the related sense that farming 
is a way of life—resulted from the village conforming to the socio-economic structure. 

Cultivation by Owners 

Figure 74 exhibits the percentage of the cultivated area tilled by the owners; regionalism 
in terms of percentage strength is very restricted. Owner-cultivation is the commonest 
and more strongly established in Haryana while the tenant- and lessee-farming are weak. 
Proportions of owner-cultivation are the highest in the old irrigated and old settled areas, 
where an absence of landlord tenure is common and wherein 86 to 99 per cent and even 
100 per cent of the arable land is cultivated by the peasant-proprietors (Figure 74). 
Further, in the rainfed areas in the south and southwest the proportion is very high, i.e. 
over 85 per cent, in spite of the large size of holdings. The low productivity and easy 
workability of the soil do not permit the owner to parcel his land to others on share for 
cultivation. Where landlord tenure is prevalent and silty clay soil is encountered it is 
difficult to operate the large-sized holdings and handle the stiff soil at the proper time. 
In turn these initiate for the parcellation of plots to the tenants or lessees leading to owner- 
cultivation under 70 per cent of the total cultivated area. However, numerous absentee 
landlords, despite the imposition of the upper ceiling on their land holdings, are still in 
possession of a considerable area of the cultivable land. Mainly the unprofitableness 
and the legal danger of renting land to lessees and share-croppers have encouraged the 
landlords to take the land in hand. They have started working as onwer-cultivators by 
using tractors and hired agricultural workers. In areas limited in areal coverage, falling 
within the category of 65 to 85 and under 65 per cent, the holdings are large or consider¬ 
ably large, though some part of the land is leased out to tenants. 

Cultivation by Tenants-at-Will 



Though Haryana is an area of cultivating proprietors par excellence, yet 12-.8 per cent 
of the cultivated area is worked by tenant-cultivators and lessee-cultivators. The here¬ 
ditary tenancy ended on account of the enactment of Acts in the first half of ’fifties, 
protecting the occupancy and small tenantry and abolishing the intermediaries. 
Tenancy reforms and the ceilings on holdings have placed a large number of cultivators 
in direct relationship with the state. All Jagirs, save War Jagirs, were abolished and 
occupancy-tenants were given permanent rights. As a result of these measures the area 
cultivated by owners increased from 52.5 per cent of the total in 1951-52 to 87.2 per cent 
in 1972-73, while the area cultivated by tenants and lessees, on the other hand, declined 
from 36.4 per cent to 12.8 in 1972-73 and that by occupancy-tenants from 11.1 per cent 
to negligible by the end of the ’fifties. A stable and restructured rural base with consider¬ 
ably strong owner-cultivation tenurial system thus paved the way for the Green 
Revolution and can be accredited with its blooming in the state. It created a highly 
responsive agricultural and rural one-tiered society having a capacity and willingness to 
adopt and absorb the elements of improved agricultural production technology. It may, 
however, be pointed out that land reforms are only one of the manifold strings, to be 
played upon at all times and under all circumstances in the efficient operation of the 
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farms. Albeit providing a healthy change in the structure of rural society, this aspect, 
if overplayed, may do more harm than good in future by creating a large percentage of 
uneconomic operational holdings. 

Prior to 1955 the area cultivated by the occupancy-tenants varied from negligible to 
35 per cent of the cultivated area in Haryana with significant differences in regional distri¬ 
bution. In rainfed areas of the south and southwest the percentage strength was excep¬ 
tionally low, i.e. under 5 per cent; in old irrigated areas with small size of holdings the 
low proportions dominated, i.e. 5 to 10 per cent; and moderate proportions (11 to 20 
per cent) and high to very high proportions (21 to 35 per cent) were found in the flood 
plains of Ghaggar, Markanda and Saraswati and in the Chhachhra and Nardak of Karnal 
and Kurukshetra districts having the regime of big land holders. 

The traditional systems of land tenancy are based on the sharing of the actual produce. 
Despite the'recent developments in irrigation, transport and legislation an oral crop¬ 
sharing system still dominates. Insecurity must have made money a scarce commodity 
and a risky investment. It may be added that with canal colonization in the lower 
section of Ghaggar flood plain the landlords prefer giving their land on batai in order 
to harvest the maximum benefit of the increased agricultural production through canal 
irrigation to getting a fixed areal rent in kind or cash. The lands worked by the share¬ 
croppers stand on a different footing in respect of farm efficiency. The share-croppers 
pay half of the crop produced as rent or even more in certain cases. They can be ejected 
from land at any moment the owner pleases. They are, therefore, not at all anxious to 
put in additional effort for enhancing the output from the fields. It has been observed 
that share-croppers take less care in preparing the land for crops and avoid the 
sinking of money in land because of insecurity. Since their lands represent 10.4 per cent 
of the tilled area of the region, the lack of incentive on such farms is a great problem. 
If the productivity of these lands is to be stepped up, the system of land tenure must 
be such as would give the tenants-at-will or share-croppers an inducement to increase the 
output. 

Ejection of tenants has taken place in the past and landlords still continue to change 
tenants from plot to plot to defeat the tenancy laws. The tenant-cultivators hold no 
title to the leased lands because of oral lease, pay extortionate rents in kind, and are never 
certain of their status. They are left with little to subsist on and much less to invest. The 
reasons for this state of affairs are twofold: first, the faulty legislation itself and second, 
the negative attitude of the government officials at different administrative levels. Such 
tenurial conditions are not conducive to agricultural production. And there is ample 
evidence that the majority of tenant-peasants are poor investors and the package pro¬ 
gramme aimed at reaching every farm family is bound to suffer. Additionally, the tenant- 
peasant system of laird tenure encourages traditional methods of farming and inhibits an 
intensive use of the arable land and the technification of arable farming. For the imple¬ 
mentation of package programmes on such farms it must be guaranteed that the tenant- 
peasants cannot be ejected from land at the simple will of the owner, and also that the 
rent legislation must be whole-heartedly implemented. 
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The provision of security to the tenant-peasants is crucial to the whole scheme of 
package programmes and Intensive Agricultural Development Programmes (IADP). 

It has been the experience all over India that the right to resume land for self-cultivation 
by the absentee owner has tended to defeat the provisions for security of tenure. 
Resumption is all the more damaging in the case of small owner-cultivators who have 
made viable units of cultivation by taking on lease an additional piece of arable land. 

It would be in the best interest of agriculture to restrict resumption severely; no resump¬ 
tion should be allowed to absentee owners and others whose principal occupation is not 
agriculture. Further, it should be regulated in such a way that the tenant-cultivator 
and tenant-owner-cultivator may not be allowed to reduce the holding below the size of 
a viable unit, say, a family holding. 

Figure 75 portrays the cultivation by tenants. The percentage is low all over Haryana, 
save a few patches where the strength is significant (over 25 per cent). The percentage 
is low in the old settled areas where owner holdings are small and the land is primarily 
cultivated by the inferior proprietors. The proportion is high in areas where land 
owners, having large holdings, can afford to parcel their land to tenants. A striking 
phenomenon with reference to the regional differences in the prevalence of farm tenancy 
in Haryana is: the more productive the area and the bigger the size of the holdings, the 
higher is the proportion of the tenants. In the rainfed areas the yields are too low' 
to be shared by both the landowner and the tenant. At present, most of the 
land generally cultivated by the tenants belongs to absentee owners or landlords 
having holdings too large to be easily controlled. As a result, much of the land is given 
to the tenants. 

The share-cropping rate in kind, which the tenant-cultivator pays to the owners, varies 
from area to area with the type of irrigation, the variable conditions of agreement and the 
quality of land. The prevalent rent, fixed by legislation, is one-third of the produce. 

It varies from one-third to one-half of the produce depending on the high-handedness 
of the land owners, the degree of scarcity of land and the need of the landless class 
dependent on agriculture. 


Cultivation by Lessees 

The tenants who take the land on lease pay cash rents, settled beforehand irrespective 
of the agricultural production afterwards. The rates vary according to the land capabi¬ 
lity and the source of irrigation. The relative merits of cash rents can be well recognised; 
tenants work harder when paying a fixed cash rent, hoping to make something over and 
above the normal produce. In the case of lessees, intensive cultivation is the practice. 
Lessees accept land on lease in areas where it is productive or where the owners can 
afford to spare some portion of their holding to let out on further lease. However, the 
more secure form of tenancy is the permanent leasing system. Curiously enough, the 
permanent type of tenancy is not common in Haryana as owners do not like the lessees 
to have the usufructuary right in exchange for the collection of a fixed amount of rent in 
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cash from year to year, irrespective of the changing productivity of the land and the rising 
prices of the farm produce. 

Figure 76 illustrates the area cultivated by lessees, and the pattern presents expected 
features. There are more lessees in the flood plain of Sirsa and Gulha tehsils. Addition¬ 
ally, there are patches here and there of significant proportions (10 to 25 and over 25 per 
cent). These seem to be associated with large holdings of owners or landlords’ tenure 
and favourable potentials for farming. The proportions are lower elsewhere because 
of small holdings worked by the peasant-proprietors. In the major parts of the south 
and southwest the proportion is zero due to the poor productive land which neither 
encourages the owners to parcel nor attracts the lessees to hire a piece of land for culti¬ 
vation. The cultivation by lessees is less important than that by tenants (cf. Figures 76 
and 75) because landowners are interested in getting a share of the crop rather than rent 
for they expect to get more benefit through the improving irrigational facilities and farm 
technology. 

SIZE OF OPERATIONAL HOLDINGS 

The land of Haryana is divided into operational farms consisting of fields surrounding 
the settlements, the units of decision-making in agriculture, andcrossed by roads by which 
farm workers and their dependents, machines, implements, farm inputs, draught force, 
and livestock circulate to make the operational holding a functional unit. Each opera¬ 
tional holding is unique, i.e. may be firstly, sub-marginal and marginal (under 1 hectare), 
secondly, significantly large-sized, or fragmented; thirdly, tilled by the owner or share¬ 
cropper or lessee. And every part of Haryana contains a mosaic of operational holdings 
of different shapes and sizes; there are, nevertheless, regional characteristics which are 
of some importance in accounting for the regionalisation of farm activities. Often these 
man-made features reinforce the influence of natural environment, e.g. land of good 
physical quality occupied by well laid-out and well-sized operational holdings will have 
better opportunities for fixed equipment and farm operations and investments than an 
area handicapped by poor farm structure. 

The size of a farm is a matter of great importance to success in agriculture and for 
accelerating agricultural production by applying modern farm technology. In theory, 
the size of a standard operational holding is fixed by socio-economic conditions in 
accordance with the type of farming practised. In practice it is found that in different 
countries the standard varies enormously in accordance with the pressure of cultivators 
on the cultivated area and the laws of inheritance. Even granting homogeneous physical 
conditions, it is clear that the variation in capacity, resources and ambitions of the farmers 
will create pressures on farms of corresponding size (Singh, 1974). In Haryana a definite 
standard size of farm most suitable to a definite type of farming cannot be maintained 
because of the increasing burden and dependency of the agricultural population on arable 
land and the working of the law of succession. These result in the splitting of large¬ 
sized holdings into small, often widely scattered pieces of land which fail to conform to 
any reasonable economic standard. Consequently, there is no such thing in Haryana 
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as a permanent farm. Sub-division and fragmentation of land occur as each generation 
enters into its patrimony, and as the face of the country is open and without fences and 
hedges, the division is easily and speedily made. Thus the field map which fairly repre¬ 
sents an estate one year will never represent the same after a decade or more. In fact, 
it becomes a map showing the waves in an ocean. 

The data on average size of cultivators’ holdings is derived by relating the number of 
cultivators to the cultivated area. An aspect of great significance is that there is a great 
regional disparity in the average size of cultivator’s holding, varying trom under 2 hectares 
to over 3 hectares within the borders of Haryana (Figure 77). Hence, it is desirable to 
have a careful agricultural planning on the basis of the regional pattern of the average 
size of cultivators’ holdings and the variable land production capability in each part of 
Haryana. Further, these offer a difficulty in the introduction of improved farming 
practices or economic organization and the implementation of package programmes 
calculated to increase the farm production per unit area and to cheapen the cost of pro¬ 
duction. It is essential to understand the contemporaneous areal patterns of the distri¬ 
bution of cultivated area per cultivator and to make some suggestions for the maintenance 
of small holdings with modern innovation and economic aid. The distribution of culti¬ 
vated area per cultivator is determined by the nature of the soil (i.e. its ease of work¬ 
ability and extent of fertility), the amount of rainfall, the intensity of irrigation and 
colonization, the regime of ownership and tenurial system, and the religious taboos. 

In these controls the spatio-temporal imbalances are characteristic and developed, they 
are significant in recording the regional differences in the average size oi cultivators 
holdings (Figure 77) The average cultivated area per cultivator is over 3 hectares and 
2 to 3 hectares in major parts of Haryana in south, southwest and west where soil, being 
sandy, loamy sand and sandy loam, is easily workable; rainfed farming reinforced by 
low productivity of the fields requires more land to support a cultivator. In northeast, 
in Gulha, Kaithal, Karnal, Thanesar and Jagadhari tehsils the average cultivated area 
per cultivator is also over 3 hectares and 2 to 3 hectares on account of agricultural 
colonization of cultivable wasteland during the ’fifties and early ’sixties. 

One is familiar with the conclusions usually drawn from the data on the distribution of 
land ownership. The most obvious finding is that the distribution is extremely concen¬ 
trated with a small minority owning most of the land. It is neither land-ownership nor 
average cultivated area per cultivator that matters, but the operational size of the farm 
counts more in adopting technification and intensification. In Haryana the tremendous 
problem of landless labourers in rural society (hired agricultural labourers, see Figure 
85) and uneconomic marginal and sub-marginal farmers (see Figure 78) is encountered , 
when introducing package programmes. But viewed in the context of the total cultivated 
area it cannot be said that the preponderating small uneconomic farms are a characteris- 
tic or a typical feature of Haryana’s agriculture. Figures 80 to 82 show that on an 
average as much as 30.68 per c ent of the operated farms fall within the size of over 
4 hectares. 

The combined operation of land reforms and inheritance laws may have reduced 
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excessive ownership further. The crowding at the bottom of the agricultural ladder is 
not entirely the consequence of the few landlords occupying big farms. The main reason 
is that there are far too many farm workers in the rural working force (see Figure 84) 
who, in the absence of alternative occupation, adopted agriculture as their mainstay and 
have taken position at the bottom of the agricultural ladder. (Ceilings on land holdings | 
and redistribution of excessive land increase the number of small and marginal farmers; ( 
the remedial effect of these measures is likely to be limited and it will create more problems \ 
in the form of under-development of agricultural economy ? The marginal and sub- ’ 
marginal farmers operating on a holding upto the size of one hectare have not been able ■ 
as yet to participate in the Green Revolution on account of their lack cf credit worthiness 
qnd the heavy cost invovled in improvements, Similarly, the small farmers working a 
holding upto the size between one hectare to four hectares have not been able to improve 
their economic condition which they could do by adopting other agro-based or subsidiary 
occupations like poultry, piggery and dairy, on account of their inability to furnish 
security for obtaining credit and absence of initial support for capital investment. 

Hectareage is only one possible criterion for measuring the size of a farm and is adopted 
partly because people think of farm size in this way and partly because the data for the 
study of regional differences have been available only on this basis. The other method 
of measuring the size of a farm is based on the size of labour employed, the amount of 
capital invested and the value or volume of output, although there is a general corres¬ 
pondence between the size of an operational holding and the size of business, meaning 
that all the operational holdings of the same size under similar physical and non-physical 
agricultural controls will have nearly a similar magnitude of business. In Haryana it is 
difficult to establish the size of business because of the non-availability of input and out¬ 
put data. But the difference between the farming systems primarily based on natural 
environment, socio-economic circumstances and the size of the operational holdings can 
be observed. Therefore, a study of regionali sm withi n the different groups of operational 
holdings needs a special place in the geographical investigation of agriculture of any area. 

Sub-marginal and marginal holdings are too obviously insufficient either to maintain 
a family and a pair of bullocks or to use and deploy efficiently the family labour or 
draught force, not to mention their incapacity to deliver a surplus over and above the 
needs of the family. Th,ey represent a waste of many a resource. The petty size of land 
holding becomes a bottleneck on the full efficient use of soil capital, draught force, human 
power and organizational capacity, thereby the marked diseconomies emerge. And 
major improvements in productivity with the help of wherewithal of agricultural tonics, 
such as improved seeds, fertilizers, modern implements, plant protection devices, and 
transport, marketing and warehousing facilities are not possible on holdings of tiny size, 
i.e. under one hectare. Too obviously the solution is to enlarge the size of the operational 
unit and make a more intensive use of surplus farm power to raise productivity substan¬ 
tially by advocating a co-operative mode of farming. The farmers whose holdings are 
sub-marginal, marginal and small, which cannot be considered economic units, need 
projects and schemes which ensure increase of per hectare productivity and economic 
return from the land, and provide off-season work through the subsidiary agro-based 
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occupations and rural industries. The Marginal Farmers and Agricultural Labourers 
Agencies (MFALA) and the Small Fanners Development Agencies (SFDA) in different 
parts of the state of Haryana are working towards these objectives. Additionally, there 
are certain prerequisites which are even more fundamental than, say, the infra-structure 
of credit, marketing, warehousing, storage and communication. These have reference 
to marginal and small tenant farmers and are concerned with such basic requirement as 
the existence of land records and the implementation of land reforms. The programmes 
of the Small Farmers Development Agencies (SFDA) would be incomplete in a vital 
respect if they did not provide, as a preliminary requisite, for the expeditious completion 
of the land records and effective implementation of land reforms within the area of a 
project. 

Nevertheless, the data from the agricultural census of 1971 on the size of operational 
holdings provide the most useful and convenient source for the mapping and study of 
regional variations in the distribution of operational holdings ranging from sub-marginal 
and marginal '(under 1 hectare) to large-sized (over 8 hectares). Somewhat different 
pictures emerge in Figures 78 to 82 where the live groupings of the operational holdings 
have been portrayed. The reasons for the regional differences in distribution patterns of 
an individual group are numerous. On general economic grounds the size of an opera¬ 
tional unit might be expected to vary with land quality, so that the poorer the land, the 
larger would be the area of the farm. In addition to this the other circumstances that 
influence the size of the operational unit are the land reform measures, the law of succes¬ 
sion, the intensity of irrigation and the agricultural colonization of the cultivable 
wasteland. 

The first group, constituting peasants who have an operational holding under 1 hectare, 
has been exhibited in Figure 78. This category constitutes 27.33 per cent of all peasant 
households in Haryana. Very small peasant households cultivate only 5.60 per cent of 
the total cultivated area of the state. The share of sub-marginal and marginal operational 
holdings in the total is significant in the extreme northeast and southeast of Haryana. 
The 10-to-24-per-cent category covers the major part of the state, while categories having 
percentages over 45 per cent and under 10 per cent cover a very limited part. Albeit 
the number of operational holdings in sub-marginal and marginal grouping is significant, 
less significant than small operational holdings (compare Figures 78 and 79), it should be 
noted that peasants in this category are by no means lethargic and incompetent. In 
fact, these cultivators try to eke out a living from very small holdings through intensive 
cultivation and are able to produce a much higher output per acre when compared to the 
larger owners (Bhalla, 1972). Farm output per hectare of the former category is about 
32 per cent higher than the latter, despite the fact that the method of farming in the case 
of sub-marginal and marginal farmers is indigenous as they scratch the soil with wooden 
plough, use negligible amount of biological and mechanical techniques and mostly 
follow traditional farming practices inherited from forefathers by word of month. It is 
obvious that the reason of the indigence of this class of peasants is to be found in their 
weak resource base in general and small size of their operating units in particular. The 
magnitude of the poverty-stricken peasants in the agricultural society of the state is 
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highlighted by the fact that more than one-fourth of all cultivators belong to this class 
who live in abject poverty and perpetual debt. 

The second category of peasants whose operational holding is 1 to 4 hectares may be 
designated as small-sized operators and Figure 79 depicts their distribution. These 
peasants constitute 4.1;99-per cent of the total cultivators tilling 20.20 per cent of the total 
cultivated area. It is interesting to note that 69.32 per cent of the total operational hold¬ 
ings belong to very small and small farmers cultivating only 25.8.Q per cent of the total 
cultivated area of the state, which is disconcerting, for such a tenurial system is unfavour¬ 
able to package programmes. Small fanners barely make their both ends meet. These 
cultivators are incapable of making substantial investments on their farms out of their 
own current net income, which in many cases is less than their consumption level, and 
in the rest rarely exceed it. Nor are they in a position to face the truancies of nature. 
The distribution pattern as revealed in Figure 79 shows that the proportions of over 
45 per cent and 26 to 45 per cent dominate all over Haryana. The areal coverage of the 
remaining two categories, i.e. 10 to 25 per cent and under 10 per cent is considerably 
insignificant, though these gain importance in Bhakra Canal area of Hisar district where 
recent colonization and the prevalence of landlord tenure as owner cultivators predomi¬ 
nates. Small farmers, like the very small ones, obtain higher yields per hectare on 
account of careful culture, intensive cultivation and greater use of material inputs. Albeit 
their economic status is slightly better than the sub-marginal and marginal farmers, they 
cannot be considered economically viable units. This again is due to the small-sizecl 
holdings and not to any failure on the part of the cultivators to make a productive and 
profitable use of the small resource base within their reach. 


It is hypothesized that, because of partial modernization of agriculture and adoption 
of new farm technology, marginal and small farmers should make their units of cultiva¬ 
tion more viable by leasing in more land. The backwardness of very small and small 
farmers can be further remedied by introducing peasant collective farming. But since 
the more persons there are having a voice in a matter, the more difficult will it be to 
arrive at any unanimity of opinion, the collective-farming leads to complexity among the 
illiterate and poverty-stricken tiny owners having great love for their inherited piece of 
holding. Under such circumstances the active role of the state is desirable to make the 
scheme a success and upgrade the economic and social status of the farmers cultivating 
a unit under 4 hectares. 


Figures 80 and 81 portray the distribution of the third and fourth groups of cultivators, 
those with operational holdings from 4.011 b 6.00 hectares and 6.01 to 8.00 hectares, both 
groups comprising the medium-sized and moderately large-sized operational holdings. 
These cultivators constitute I9..14 per cent of the total cultivator households in the state 
j and cultivate 31.10 per cent of the total cultivated area. The land holdings size of these 
groups are large enough to enable them to meet the farm input costs and also to earn a 
surplus after meeting their consumption needs. In this sense, they are economically 
viable units and have contributed significantly to the Green Revolution in the state by 
adopting modern farming practices. Medium-sized operational holdings are encountered 
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within the categories of 11 to 25 and under 10 per cent (Figure 80) of the total 
operational holdings. The category of medium proportions, i.e. 11 to 25 per cent 
dominates, with a significant areal coverage, in the Bhakra Canal area in Hisar 
and Jind districts, in the newly colonised cultivable waste in Karnal, Thanesar, 
Gulha and Jagadhari tehsils, and in tire sandy less productive areas of Bhiwani, 
Mahendragarh and Rohtak districts. The former two regions have contributed 
significantly to the Green Revolution in Haryana. Moderately large-sized operational 
holdings are portrayed in Figure 81 which highlights their concentration in the Bhakra 
Canal area in Hisar and Jind districts. The same is observable in the southwest of 
HaTyana where land is less productive and more of it is needed to support a 
family. 

Figure 82 shows the distribution of large-sized operational holdings tilled by the big 
and very big farmers. They cultivate ..41.10 per cent of the cultivated area which cons¬ 
titutes only 1Q.94 per cent of the total operational holdings. The concentration of this 
category is more in the newly colonized areas and the southwest of Haryana. In the 
former, the progressive farmers have acquired a significantly viable unit of holding and 
in the latter, the low land productivity necessitates a large holding for supporting a 
family even at subsistence level. The size of the holdings in newly colonized areas 
is big enough to enable the owners to earn enough surpluses. There is no doubt that 
these surpluses may further be substantially increased by higher levels of labour and 
material inputs of the order used by the sub-marginal, marginal and small fanners. 
They are capable of financing a major part of their material inputs of biological and 
mechanical technology out of their own net returns. 

The point is that at the time the new technology was introduced into the state of 
Haryana, the majority of the cultivators were operating subsistence holdings of less than 
4 hectares, but in general a similar pattern continued to prevail. Yet only those who 
owned at least 8 hectares or more were initially in a position to sustain the large capital 
investment that was a prerequisite to the efficient utilization of the package of high- 
yielding seeds, fertilizers and pesticides. Again, only the large farmers were likely to be 
in a position to invest on the more sophisticated equipment essential to the full utilization 
of the new technology, including improved ploughs, discs, and harrows for proper land 
tilling, overturning and levelling; seed and fertilizer drills for shallow sowing and exact 
spacing of plants for maintaining a desired plant population per unit land area; and 
plant protection equipment to ward off rusts and other diseases. Finally, only the large 
farmers who started with these advantages were in a position to accumulate substantial 
surpluses for reinvestment in land and for the purchase of agricultural machinery— 
tractors, thrashers, and seed-drills—that permitted more intensive cropping and the diver¬ 
sification of the cropping pattern in order to include more profitable crops like sugar 
cane, cotton, etc. Farmers with very substantial holdings of 20 hectares or more ex¬ 
perienced a qualitative change in their standard of living as a result of all those innova¬ 
tions, which represents a new departure from a peasant way of life. They attained a level 
of prosperity in terms of consumption and acquisition of amenities that compares favour¬ 
ably with the upper middle class life in urban areas. 
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Figure 81 
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Figure 82 
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CONCLUSION AND SUGGESTIONS 

The size of land holdings is under a constant process of change because of sub-division. 
The changes in size and land tenancy, which have been stipulated by land reforms and 
laws of succession, are not healthy. The allotment of land to the occupancy-tenants has 
not been useful because the area is acquired mostly by cultivators possessing marginal 
and small holdings. They have not the capacity to invest capital on the development 
of agricultural land and consequently much of the arable land is under-used, giving 
production below the optimum level. They have got limited resources and it is difficult 
for them to follow a scientific way of agriculture. Thus it is a loss to the nation with a 
negative effect on agricultural efficiency. 

The tenancy situation may contribute substantially to the low agricultural produc¬ 
tion, which relates only to the 12.8 per cent of the cultivated area being tilled by tenant- 
cultivators and lessee-cultivators. The implementation of land reforms has been so 
uneven that a tenant is not sure of his rights. Though the landlords’ share is fixed 
by law, it is much higher in practice than what is prescribed. In this situation, the 
tenant loses much of the incentive needed for adopting improved technology and 
making investment in the form of material inputs in the land. The problem of oral 
tenants is much worse. In many cases, an oral tenant is not allowed to cultivate the 
same piece of land continuously, for fear of his claiming a right harmful to the land 
owner. 

25.80 per cent of the total cultivated area of the state is covered by sub-marginal, 
marginal and small-sized operational holdings, constituting 69.32 per cent of the total 
operational holdings. The remaining 74.20 per cent of the cultivated area is operated by 
medium-sized, moderately large-sized and large-sized operational holdings, comprising 
30.68 per cent of the total operational holdings. The former did not share in the Green 
Revolution because of uneconomic size, but the latter significantly contributed to it. In 
other words, 74.20 per cent of the cultivated area in Haryana shared in stepping up the 
agricultural production with the help of technification of agriculture: that indeed is a 
considerably significant proportion of the arable land. On the other hand, it is only 
through radical institutional changes with provision of credit facilities to the lower cate¬ 
gory of cultivators that the rema ining 25.80 per cent of the cultivated area in Haryanacan 
have a chance of future development through greater development. 

It is high time that the big farmers were made to contribute their share to the nation 
for its development. The benefits of the huge government investments in the agriculture 
sector have gone primarily to a handful of big farmers who took the maximum advantage 
of the modern agricultural amenities and inputs. The biggest failure of the programmes 
has been on the agricultural front mainly because the prosperity ushered in this sector 
was restricted to a few and not shared by lakhs of small farmers. It is wrong to associate 
production with the size of operational holdings. For example, in Japan a break¬ 
through in agricultural production has been achieved with holdings of one to two hectares. 
Unless the small farmers are clubbed on a war footing, no drive to raise farm production 
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could succeed. The state agencies should take up the cause of small fanners and make 
them to join in the colossal effort to raise the food production at home. 

In southern, southwestern and northeastern parts of Haryana a majority of the culti¬ 
vators have holdings with low production capability, which imposes stringent limita¬ 
tions on the amount of income for the farm family. This situation is further aggravated 
by the difficulty of making substantial increases in capitalization. Though the small 
holder can spend more time at work per unit area, adding to the value of his land, 
especially looking after the farm intensively, yet the produce from these farms will scarcely 
support the cultivators’ family at the subsistence level. Increased productivity through 
greater capitalization cannot be expected from the investment of small savings due to 
the diminishing returns and the agro-climatic limitations. Moreover, the size and the 
potentials of the farms limit the amount of capital -that could be economically employed 
under any conceivable circumstances. 

Very small and small farmers are generally a neglected lot. They are not able to get a 
fair share of the supplies of inputs needed for agriculture. Nor are they in a position to 
get adequate credit in most cases. Farm machinery is beyond their reach. They cannot 
afford to purchase it. Custom service units will be of great benefit to them by providing 
them with facilities of hired modern technology. They have no capacity to hold back 
their produce till market prices become favourable. They may not use much agricultural 
equipment, partly because they may not be able to afford it and partly for the reason that 
nobody hires it to them. General problems of agronomy of the small farmers are not 
different from those of the big farmers in certain areas, e.g. in an irrigated or assured- 
rainfall area, a small farmer can and does take to the latest biological and mechanical 
farm technology as well as the big farmers. In rainfed areas generally, the small as well 
as the large farmers suffer from similar natural hazards which obstruct the application of 
modern farm technology. 

The attack on the problems of small farmers has to be on many fronts. The basic 
problem of land reforms has to be tackled vigorously and sincerely. Land records 
have to be made up-to-date showing clearly the rights of cultivation on the land. It is 
clear that the institutional organization of agriculture places strong impediments in the 
way of improved efficiency and increased production. In the present nation-wide pre¬ 
dicament, the main difficulty with which the state is confronted is the steady worsen¬ 
ing of the agrarian situation through the continual sub-division and fragmentation. The 
ever-increasing population pressure on land resources has intensified the seriousness of 
an already acute problem. Consolidation of holdings has also to be attempted whenever 
the need arises again. If this is done, then the basic frame-work will be available for 
dealing with the problems of the neglected sector of very small and small cultivators in 
agriculture. 

A three pronged drive may be suggested to accomplish better results in agricultural 
production by maintaining viable units of operational holding. Firstly, collective- 
peasant farming may be introduced in the case of sub-marginal, marginal and small 


185 


WUlSTffy 



■solidation of Holdings, Land Tenure and Size of Operational Holdings 


<SL 


peasants; secondly, unusual legislative action is needed to fix a minimum size below which 
the sub-division of holdings should not be allowed; and thirdly, for the surplus farm 
human force more alternative opportunities in the form of rural agro-based industries 
and commerce need to be created. 
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CHAPTER V 


Farm Technology 


A FULL development of the potential of the soils of Haryana will never be achieved 
only by human farm-power and traditional farming practices. Some degree of 
‘technification’ will be essential if the existing level of agricultural production per unit 
area is to be increased, if new land is to be brought under multiple cropping, if the con¬ 
flicting demands of food and cash crops are to be resolved by making readjustments in 
the cropping pattern and if the quality of the agricultural products is to be improved. 
In modern usage, ‘technification’ covers two aspects of farm technology, viz. biological 
and mechanical; the twin influents influence the progress in farm-production and are 
the primary bases of the Green Revolution. Eddowes also has asserted (1969) that the 
main controllable factors affecting crop production in a given environment are: seed, 
fertilizers itnd manures, mechanical power, chemical power (i.e. the use of chemical 
crop protection products), and the sequence of cropping. 

The development of high-yielding crop varieties, the improved methods of crop ferti¬ 
lization, and the discovery and application of new means of disease and pest control are 
the progressive biological techniques that increase the production per hectare. The fact 
that the highly industrialized countries have been able to double their agricultural produc¬ 
tion in less than fifty years is attributable chiefly to progress in biological techniques. 
Of the second, but significant value are the utilization of new sources of mechanical 
power such as tractors, combines, and more efficient iron-based farm implements. The 
primary effects of improved mechanical techniques is to save labour but at the same time 
they do contribute to the enhancing of yield per hectare by making possible more intensive 
cultivation and the application of advanced biological techniques. They have multiplied 
the efficiency of a farm worker. In the highly developed countries less than 10 per cent 
of the economically active population is sufficient to provide food requirements of the 
entire population, while in the oriental or developing countries as much as 70 to 80 
per cent of the working force is engaged in agriculture and yet the national food supply 
remains inadequate and the people are undernourished. In Haryana, during the period 
of the new agricultural strategy, considerable progress in farm production has been achiev¬ 
ed due to ‘technification’ not everywhere but indisputably in the newly colonized areas 
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where the immigrated human element played a significant role and the locals fell in step, 
particularly in the Bhakra Canal irrigated area of Hisar and in the districts of Kuruk- 
shetra and Karnal and tehsils of Jagadhari, Sonipat and Jind. 

In the broader sense, the word mechanization includes only the development of land 
and the improvement of productivity by ameliorating the adverse conditions in farm 
operations. The raison d’etre of mechanization of agriculture has to be viewed in the 
context of increased agricultural productivity per unit area through the achievement of 
precision in agricultural operations, the feasibility of multiple and relay cropping in 
irrigated lands and the success of dry farming in the rainfed areas. The extensive and 
intensive irrigation system, more particularly the developing net work of tube-wells, has 
made large-scale adoption of high-yielding varieties feasible in Haryana. With effective 
irrigation the intensity of cropping could even be more than 200 per cent by reducing the 
time gap between harvesting and threshing of one crop and the sowing of the next. 
The raising of two or more crops in a year from the same field will be practicable only 
through mechanization of these operations and further development of tube-well irriga¬ 
tion. Out of the total area under crops in Haryana, 55.71 per cent is unirrigated. A 
large part of this area, at least during the rdbi season, has to be under dry farming. Only 
through the use of proper equipment, which would enable farm practices to reduce 
evaporation and hold moisture in the soil, could the success of dry farming be assured. 
In fact, the need for mechanization has already over taken the state’s agricultural plan¬ 
ning, and shortages of major ingredients, such as tractors, machinery and power for 
lifting water have become serious obstacles in agricultural progress and bottlenecks 
in the Green Revolution. Haryana has the potential for increasing her agricultural pro¬ 
duction several fold. This can be done through an optimum application of complement¬ 
ary material inputs, like fertilizers, pesticides, improved high-yielding varieties and water, 
which can be achieved in field operations only through mechanization. 

Agriculture in many developed countries combines the high input of manual labour 
with heavy investment in machinery. In Haryana there are quite modest limits to the 
extent to which machinery can be substituted for labour in the predominantly foodgrain 
economy of the state as at present organized. In the densely populated areas, where 
arable land is scarce but farm workers are in abundance, priority will be given to yield¬ 
raising and production-increasing devices through mechanization without replacing the 
farm workers. In the majority of the developing areas, the rate of growth of population 
and the dependence on agriculture is so high and the level of industrial development still 
so low that the release of labour from agriculture is neither necessary nor desirable in the 
near future. Hence in such areas, mechanization may be defined as the use of improved 
types of iron-based hand tools, draught driven implements and power driven equipment. 
It would not be correct to say that only the power driven equipment has glamour, even 
the manually operated and animal driven implements can be used by a number of farmers 
in Haryana, particularly by the sub-marginal, marginal and small farmers, and can 
ultimately give greater fillip to agricultural production. The progress of mechanization 
should not be limited to the power driven equipment but should also include the animal 
driven iron-based implements as well as manually operated equipment, more so because 
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the largest number of cultivators in Haryana can not use the costly power driven 
equipment, which can be used only by farmers operating on holdings having a size of 
over 8 hectares. Only in the progressive areas of Haryana are there a fairly large 
number of farmers who can use the power driven implements. 

The importance of machinery in agriculture cannot be over-emphasized. If one may 
say so, it is the input of all the inputs. No irrigation water can be properly applied 
to the fields unless it is raised either by electrically driven centrifugal pumps or diesel- 
engine pumping sets or by lift-irrigation schemes. No pesticides can be applied to the 
plants except by means of manually or mechanically operated dusters and sprayers. No 
seeds can be properly sown and fertilizer given in the field except through well-designed 
seed-cum-fertilizer drills driven by bullocks or tractors. Soil moisture cannot be con¬ 
served unless deep ploughing is done with the help of iron-based soil-scratchers in over¬ 
turning the soil. Thus, it can be seen that a farmer has to use iron-based implements 
and machines in one form or the other for enhancing the agricultural production, and 
hence the importance of technification in Haryana. 

It is expedient to examine the contemporary regionalism in the traditional soil scrat- 
cher (wooden plough), iron-based soil scratcher (iron plough or bullock driven 
harrow and cultivator ), the availability of energy for agriculture from human and animal 
sources as well as the existing status of tractor force, and other implements in order 
to understand the feasibility of mechanization of agriculture in Haryana. Natural, 
agrarian, structural and cultural pre-conditions prevailing in Haryana determine the 
extent to which farm mechanization can be extended. The major part of the land is 
a level one, suitable for mechanized farming. The climate here reduces the human 
and animal efficiency because of its unique characteristics. As a result, machines are 
relatively superior to human manual labour and animal-draught power. Therefore, 
the possibilities of substitution of mechanization for human labour are considerably 
high and the economic efficiency of mechanization is usually found to be better. 1 he 
same applies to the replacement of animal-draught power by mechanical power because 
the release of arable land from fodder for the growing of food crops has been made 
possible by motorized tilling, drilling, harvesting and threshing. Further, the heavy 
soil compactions because of well defined wet and dry seasons in areas having loamy, 
silty clayey and clayey soils make tillage more difficult and reduce the land-use efficiency, 
thus compelling the use of disc or hanow and iron ploughs. The structure of farms, 
especially the small size of holdings covering 25.80 per cent of the cultivated area, and 
an understratum of small-tenant-cultivators and lessee-cultivators cultivating only 
12 per cent are indeed impediments to mechanization in Haryana. But fortunately 
these obstacles to technical progress cover only a limited proportion of the cultivated 
area- elsewhere, possibilities for the utilization of technical means for raising agricultural 
production are in plenty. It may be added here that the tiny cultivators are unable to 
offer any security for the credits that will be required for the purchase of machinery; 
under such a situation a reform in the systems of land tenure, land-use rights and viable 
uni ts of operation must be undertaken before mechanization can be considered m the 
case of about one-fourth of the cultivated area of the state. Although the differences 
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in natural and agrarian structural environments play roles in the adoption and operation 
of technical systems, still the society, which is but another kind of environment, requires 
consideration: the social environment has, like the natural and agrarian structural en¬ 
vironment, great significance in technical processes. The genuinely cultural reasons for 
agricultural accomplishments must be carefully considered because agricultural land¬ 
scapes are after all a function of society, which is important because of the conserva¬ 
tive milieu of the countryside. Habits acquired in the previous period tend to survive 
although the over-all character of rural landscapes may have changed significantly. 

Albeit neither farm workers nor farm technification in mechanical and biological terms 
has been the subject of geographical investigation, distributional patterns of these major 
agricultural inputs will be examined in the ensuing section because of their significance 
in understanding the regional imbalances in levels of agricultural production. 

FARM WORKERS 

In 1951, 82.93 per cent, in 1961, 82.77 per cent and in 1971, 8134 per cent of the total 
population was classified as rural. This huge concentration of population in rural 
society confirms the deep rooted relationship between land and people; the ultimate 
possibilities of mechanization may be realized only when farm workers’ data are placed 
together with information on mechanical and biological technology. In the national 
perspective the proportion of the occupied population of rural areas engaged in farming 
was very large, i.e. 79.22 per cent in 1961 and 80.85 per cent in 1971; in the state (Haryana) 
perspective, the respective proportions were 80.09 per cent and 16 .97 per cent; the in¬ 
crease at national level and high proportions at state level confirm tltat man-land relation 
has been strengthened rather than changed. The remainder of the occupied rural popu¬ 
lation comprises either those ministering to the needs of the farm workers or secondary 
occupied population, i.e. adventitious population. In Haryana tire proportions of farm 
workers dominate considerably and to the secondary occupied category belong about 
23 per cent of the total rural workers, which is comparatively large: this owes to the 
prosperous rural landscape providing opportunity for secondary workers to establish 
infra-stractural agricultural services. On the whole, the proportion of secondary occu¬ 
pied population varies from under 15 per cent to over 25 per cent, a distribution that 
corresponds to the regional imbalances in levels of agricultural production and mecha¬ 
nization (compare Figures 83, 151 and 93). 

Farm workers comprise cultivators and hired agricultural labourers, both male and 
female. Figure 84 records the proportion of farm workers to the total occupied ruralites. 
On an average, about 77 per cent of the rural workers are engaged in primary employ¬ 
ment and most of the remainder are employed in secondary employment supporting the 
primary activity in the countryside. The areas where the percentage of the primary 
employment is over 85 per cent, are the truly rural, practising subsistence grain fanning. 
There may be limited areas forming rural-urban fringes of varying sizes in Haryana 
where agriculture functions in an urbanised environment; these are the so-called rurban 
areas. The ruralites of these areas work more in the secondary occupations and in 
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services in urban areas, thereby depressing the ratio of the farm workers. On the whole, 
tiie primary occupation of the rural population is agriculture, which is considered as 
the accepted way of life; other means of livelihood have not been developed as yet. 
Obviously, agricultural prosperity is sound basis in influencing the social and economic 
status of population and the functions of the area. Haryana has the largest percentage 
of the working population in agriculture, which is usually an indicator of the absence 
of other occupations and a low' degree of literacy amongst the ruralites. At the same 
time, in areas having high and very high intensities of irrigation the farm workers’ ratio 
is high and very high (cf. Figures 69 and 84) on account of the considerably high intensity 
ot cropping calling tor more labour. On the other hand, in southwestern and southern 
parts ot Haryana where agriculture is rainfed and the soil is more sandy and loamy sand, 
the agricultural population is dependent on subsistence and grain farming, in which 
the labour input is much larger than the return from the land, with the result that more 
and more ruralites work on the arable land to support the outstanding population pres¬ 
sure. Similarly, in the northeastern part of Haryana covering Siwaliks and Piedmont 
Plain ( Ghar ), the farm workers’ proportion is high and very high. 

The cultivators make decisions consciously or rationally about the kind of farming to 
be undertaken, the combination of enterprises in the farming system, the kind and 
quantity of different inputs and the trading of the surplus produce; decisions of this kind 
and the aims and motivation of the cultivators as determined by pre-conditions like size 
of the holding, land tenure, consolidation of land-holding, regime of ownership, etc. 
are inherent in an operational holding and undoubtedly are based on economic considera¬ 
tions in the case of a large proportion of operators. Moreover, the cultural background 
of the farming communities influences the decision-making and the operation of a 
farm significantly. 

After the partition of the Punjab a number of farming communities familiar with irri¬ 
gated farming shifted from the Canal Colonies of the West Punjab (Pakistan) and settled 
in the Bhakra Canal and tube-well irrigated areas of Hisar and Kurukshetra-Karaal 
districts respectively. They are mostly Hindus, Jat Sikhs and Kambohs. All the far¬ 
ming communities do not organise their land resources on a similar pattern but operate 
differently because ot a wide variety of skills (may be entrepreneurial and managerial) 
implementing the decided policies, organizing the resources to achieve ends and utilizing 
the arable land, farm power, and implements efficiently. 

Hindu Jats form the major proportion of the farming communities of Haryana and 
lend a peculiar character to the rural areas. They are straight forward in dealings and 
very industrious in farm operations, but not comparable with Sikh Jats in farming skill 
and with Malis/Sainis or Kambohs in intensity of cultivation. They predominate 
in the districts of Rohtak, Sonipat, Bhiwani, Hisar, Mahendragarh and some parts of 
Gurgaon. The female participation in agricujture in these areas is considerably high 
because of the social and economic variants. £ff_a woman at all can be called a treasure 
and helpmate by her husband it is the Hindu Jat woman who shares all the responsibi¬ 
lities of farming in the field save (giving a plough. In addition to Hindu Jats, the other 
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important farming communities in the state are Ahirs, Rors, Brahmins, Sikh Jats, Raj¬ 
puts, Bishnois, Gujjars, Sainis/Malis, Kambohs and Meos. 


/ '/ 

The Ahirs are found mainly in Rewari and Jhajjar tehsils, but their stronghold is in 
Rewari. As farmers they are superior. They are known for their skilful agriculture 
and resourcefulness. The Rors are concentrated in Karnal and Kurukshetra. As 
fj fathers they are not comparable with Ahirs but can be equated with Hindu Jats. The 
Brahamin cultivators are found in Rolttak. The Sikh Jat cultivators are concentrated 
in Karnal, Thanesar, Gufha, and Dabwali tehsils, and in Ghaggar flood plain in Fateh- 
abad and Sirsa. They are the finest of the Haryanvi peasantry. They are assiduous 
farmers familiar with irrigated farming and receptive to modern farm mechanical and 
biological techniques. They have changed the cultivable wasteland of Haryana into 
‘Rice Bowl’ and ‘Wheat Basket’. They do not allow their womenfolk to work in the 
fields. The Rajput cultivators are concentrated in Sonipat, Rohtak, Hisar, Bhiwani, 
Gurgaon, and Mahendragarh districts. The Bishnois are found in Hisar district, 
particularly in Fatehabad tehsil. The Bishnoi is an admirable cultivator, intelligent, 
thrifty and prudent, keen in the pursuit of his own wealth and advancement (Randhawa, 
1959). As a result, the Bishnois constitute one of the prosperous peasantry of Hisar. 
The Gujjars are common in Gurgaon, Karnal and Rohtak. They devote to cattle 
raising and marketing. The Sainis are both Sikhs and Hindus. The Sikh Saini cultivators 
are found in Jagadhari and Thanesar tehsils and the Hindu Mali (Saini) cultivators in 
Rohtak and Jind districts. Both are excellent cultivators and market gardeners. 
The Kamboh farmers are concentrated predominantly in the Naili assessment circles 
of Haryana. They are hardworking farmers and practise intensive cultivation. The Meo 
cultivators are found in _Nu,h jind Firozpur Jhirka tehsils. They too are hardworking 
farmers as they eke out their living in the inhospitable moisture deficit areas of the state. 
The kind of crop raised is mainly responsible for the regional differences in the propor¬ 
tions of hired agricultural labourers. The percentile superiority is observable in wheat, 
rice, sugar cane and cotton growing areas of Haryana. These crop husbandries are 
labour demanding in their various phases of operation. The interpretation of Figure 
85 brings to light the very high (over 30 per cent) and high (23 to 30 per cent) proportions 
of hired agricultural labourers in northeast (save Siwalik and Piedmont Plain regions), 
central and western parts of Haryana where farming is more commercial and is suppor¬ 
ted by irrigation, encouraging the use of mechanical and biological techniques by assi¬ 
duous farmers. This strengthens the conclusion that there is a significant opportunity 
for the employment of landless class and itinerant workers as agricultural labourers by 
the cultivators specialising in the cultivation of wheat, rice, sugar cane, and cotton. 
Further, it supports that the farming is more capitalized and intensive in these parts of 
Haryana. Elsewhere, that is, in south and southwest, the farming is subsistence, hence 
there is little scope for employment of the village landless class and technification. 

The density of cultivators per hundred hectares of cultivated area as recorded in 
Figure 86 inclines to establish the relationship between the density of cultivators and the 
type, size and structure of farm business. The density directly conditions the intensity 
of land-use, the choice of crops, farming methods and the relationship between cropping 
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and livestock raising. The spatial variations in cultivators’ density, therefore, involve 
modifications in agriculture. On marginal and small-sized operational holdings farmers 
are normally close together (meaning that the density will be high), whereas millet grain 
farmers in rainfed areas on large-sized operational holdings may. be widely separated. In 
general, densities are high and moderate in areas having assured water supply from old 
irrigation schemes in old settled areas where farmers are operating on small and marginal 
operational holdings, and in hilly areas where the cultivated area is restricted. These 
are mostly concentrated in the central, southern and northeastern parts of Haryana. 
The densities are low in tire newly colonized areas in northeast and west of Haryana, 
despite favourable environs for farming; these owe to the late agricultural colonization 
of the cultivable wasteland and the comparatively large size of operational holdings 
acquired by the displaced persons, i.e. refugee land-owners from West Punjab (Pakistan) 
who shifted to this side of India in 1947. Further, the concentration is low in areas 
of low rainfall and sandy soil, particularly where there is much bajra, jcwar, and 
gram cultivation in the southwestern and southern parts of the state having extensive 
and subsistence inferior foodgrain farming. The operation of what may be called the 
physico-agro-economic-cultural differentials has been playing a major part in the 
spatial contrasts in the distribution of cultivators’ density in the state. It is unrealistic 
to regard farming systems as adaptations to variable natural environmental combi¬ 
nations, but systems can be more plausibly interpreted in collaboration with regional 
differences in cultivators’ density, which determines the average size of cultivators’ 
holdings and thereby influences the use of land and the extent of technification. 

ANIMAL-DRAWN AND SPECIALIZED IMPLEMENTS 

In Haryana significant economic-status divisions and differences exist within the 
hierarchy of farming between the high-status cultivator with usually a large farm and 
means to invest in farm operations and the low-status cultivator with a small operational 
holding and limited economic means making him tradition-oriented and poverty-stricken 
peasant. These differences are reflected in major spatial differences in crop choice and 
in the rate of acceptance and use of the improved agricultural implements. Social 
differences within a farming community and differences between communities, however, 
still affect the scale and type of farming operations, the choice of enterprise and the use 
of agricultural implements. On the whole, sub-marginal, marginal and small farmers are 
conservative and their farm-implements are so closely adjusted to their socio-economic 
environs that there is little possibility of change in their attitude unless the whole fabric 
of farm-economy is shaken. Perhaps more often than mere conservatism, the small 
size of holding, subsistence grain farming and limited economic means inhibit the use 
of modern implements. Further, the ease in tilling a soil, depending on its softness 
or hardness to a significant degree, determines the density of wooden or iron-based 
ploughing implements. Additionally, the cultivators have realized, whether con¬ 
sciously or unconsciously, the importance of moisture conservation for some crops 
in soils of areas with precarious rainfall and low intensity of irrigation. This 
demands deep ploughing and overturning of the soil, needing iron-based soil- 
scratchers. The use of primitive agricultural tools has sapped away the vitality of 
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production and is one of the manifold inefficiencies of agriculture in the state. The use of 
the primitive farm-implements by sub-marginal, marginal and small farmers in backward 
areas of Haryana has exacerbated the farm production and economic status of farm- 
communities. The agricultural implement-thresholds are subject to constant change on 
account of changing socio-economic status of farmers linked with the changing economic, 
agronomic, technical and organization motivations. This is not true of every part of 
Haryana and there still are areas in northeast, south and southwest where the farmers 
are using primitive farm-implements, the wooden plough in particular. 

The farmers’ tenacious attachment to the wooden plough, an ancient soil scratcher, 
stands out from that of other means of ploughing the land (compare Figure 87 with 
Figures 88, 89 and 93). The widely held opinions to account for the importance of 
wooden ploughs are (i) draught force can pull only a light plough, (ii) cultivator can 
carry the light plough on his shoulders to and from his fragmented holding, and ( 'til ) his 
poverty and cheap repair facilities within the village persuade him to use the wooden plough 
(Spate and Learmonth, 1967) (italics mine). Thus it is not logical to discard the use of 
the wooden plough. It will take time, long enough, to replace the wooden plough by 
iron-based improved soil tilling implements. Wooden ploughs are most numerous per 
100 hectares of cultivated area (Figure 87) in parts of central and southern Haryana 
where the density is very high (over 40 per 100 hectares of cultivated area) and high (21 
to 40), and these are interspersed with low density (10 to 20) pockets. The reasons 
for this are, partly the large number of operational holdings and soft alluvial soil, and 
partly that the farmers are poverty-stricken in the southern part and the intensity of 
cropping is high in the central Haryana. In northeast of Haryana the density is very 
low (under 10) due to the significant use of the iron-based implements (see Figures 88 and 
89) and mechanical force (see Figure 93). The low (10 to 20) and very low densities 
(under 10) are also observed in southwest and western parts, particularly in areas of bajra- 
gram cultivation on sandy soils of the Bagar. Nevertheless, wooden ploughs could be 
much improved upon, and new ones like the bullock-drawn iron ploughs, harrows or 
cultivators can be introduced without difficulty. Initially in peasant-proprietor farm- 
enterprise the wooden ploughs need to be replaced by iron-based tillers but not by 
tractor-force which is obviously beyond the means of most individual farmers and can 
perhaps be made available only by co-operatives. 

Iron ploughs are more unevenly distributed, but these are most common and numerous 
in the tube-well irrigated areas in northeast of Haryana where intensive arable farming 
dominates the agricultural landscape (compare Figure 88 with Figure 106). In these parts 
of the state the density is over 15 iron ploughs per 100 hectares of the cultivated area. 
Moderate density (5 to 15) prominently covers the central and western parts of the state. 
In the south and southwest the density is low, very low and even negligible, which means 
the backwardness of the peasantry. The density of the bullock-drawn harrows and 
cultivators as exhibited in Figure 89 reveals that high density, i.e. over 5 units per 100 
hectares, is observable in the tube-well irrigated areas in the northeast of the state where 
the farming is more progressive, farmers are more receptive and intensity of cropping is 
significantly high. In central Haryana the density is moderately low (1 to 5) and 
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elsewhere in south, southwest and west, low or negligible. The densities of the iron-based 
soil scratchers present a mirror-image of the socio-economic environs. In the densely 
populated agricultural countries, the most important immediate measure would be to 
develop suitable animal-draught force driven iron-based implements and partially 
mechanized working methods. In Haryana, the use of the bullock-drawn iron ploughs, 
harrows and cultivators instead of the wooden ploughs would itself constitute a consi¬ 
derable step forward. Experience has shown, however, that the modification in a 
traditional manual operation encounters much greater socio-economic opposition. 

Figure 90 shows the distribution of specialized appliances, namely, seed-drills, thrashers 
and sprayers. The planting and the care of the crops, though they make only small 
demands in regard to labour, require care and precision. Seeding machines (seed-drills) 
economise on seed and increase yields by creating favourable conditions for germination 
and growth. The effect of mechanical aids, like thrashers and combines, in harvesting 
tasks is primarily to save labour. In addition, however, they make it possible to reduce 
harvest losses and concentrate farm operations into such a brief time span that the scale 
of farming may be intensified by increasing the intensiveness of land-use. Plant-protec¬ 
tion machines facilitate the application of means of combating diseases and pest, which 
without such equipment as sprayers and dusters could not be checked at all to any 
very effective extent. Plant-protection is especially important in the warm and semi- 
humid climates of northeastern parts of Haryana since diseases and pests spread and 
multiply particularly rapidly and with particularly damaging effects on a large scale. 
In these parts of Haryana, therefore, plant-protection machines are a prerequisite for 
the cultivation of high-yielding varieties. Hoeing machines make available the optimum 
time for cultivation tasks as hoeing operation can be completed in a minimum time, 
thereby sparing the force for increasing the intensiveness in land-use with the help of 
assured perennial irrigation. The number of hoeing machines is dismal. The same 
holds true for the fertilization machines used for the application of fertilizers to crops, 
which however have not yet been introduced in main-crop farming in Haryana. Fertili¬ 
zers are still sprayed by manual force, though the process is not technically sound as it. 
may lead to excessive and uneven distribution of fertilizers. The numeral story of 
specialized appliances is highlighted in Figure 90 after clubbing the figures of seed-drills, 
thrashers and sprayers-dusters which, if represented separately, could not have given the 
conspicuous distributional pattern. The distribution of these appliances is more wide¬ 
spread. Still, within their distributional pattern, areas of marked concentration may be 
recognised. The recognisable degree of concentration (6 to 10 and over 10 specialized 
appliances per 100 hectares of cultivated area) is in the tube-well irrigated areas of the 
northeast, the region of early diffusion of modern innovations in agriculture. This is 
strengthened by the patterns of agriculture and the procedures adopted by the assiduous 
farmers in agricultural operations. Elsewhere, the densities are low and negligible. 

FARM FORCE 

Farm force, in terms of man-power and animal-draught power, is the primary input 
in Haryana, accounting for a major proportion of all inputs. In some parts of the state 
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where large-sized operational holdings are operated by the assiduous receptive ‘adopters*, 
tractor-draft force is also added to farm input. The tractor-draft force (see Figure 93) 
and the relative position of specialised appliances (see Figure 90) are probably the best 
general indices in an oriental society for recording the regional imbalances in levels of 
mechanization. The number of tractors is not the best index because there may be 
considerable regional differences in kinds of tractors (small-power, medium-power and 
large-power) used. Absolutely, farm workers, bullocks and tractors may be most 
numerous, but the units converted into available horse power and thereafter placed 
against the hectareage of cultivated area will show surprising regional deficiencies and 
disparities in the extent of power available from different sources for agricultural produc¬ 
tion operations in the state. Figures 91, 92 and 93 indicate that animal-draught force 
continues to be the major source of power for agricultural production operations because 
there are, undeniably, social, agricultural and economic limitations to mechanization. 
Mechanical cultivation requires managerial skill and close supervision. Machines need 
a great deal of careful maintenance because of the rapid deterioration of steel when used 
on stiff loamy soils and in conditions of occasional general high humidity. Spare parts 
may not be available. Machines may not be used on small farms by poor peasantry, 
certainly not on dispersed plots. 

Figure 91 exhibits human (farm workers) power* in terms of horse power* per hectare 
of cultivated area. Absolutely, farm workers are very numerous in tube-well and canal 
irrigated areas lying respectively in northeast and central and western parts of Haryana, 
but farm workers’ power vis-a-vis hectareage of cultivated area shows surprisingly little 
regional differences. The power available for agricultural operations from farm workers 
is very small (i.e. under 0.05 horse power per hectare) over the major parts of Haryana. 
Partly, this reflects the balanced distribution of farm workers in relation to the producti¬ 
vity potentials and the extent of the cultivated area. The second source of power, which 
is considerably significant everywhere, is animal-draught force. It has numerical 
superiority over human and tractor power in relative terms (compare Figure 92 with 
Figures 91 and 93). Until now, the substitution of agricultural mechanisation has been 
oriented more towards animal traction force than labour, and that too to a limited extent 
in the northeast of Haryana where tube-well irrigation and the entrepreneurial inmigrants 
have brought an agricultural revolution of a very high order. In spite of this, the domina¬ 
tion of animal power per hectare is apparent because of the peasant way of life in general. 
Everywhere in the state animal-draught force is essential for every agricultural operation 
on account of the unmechanized farming. It is mainly confined to bullocks, he-buffaloes 
and camels. Their regional importance is linked with the nature of the soil, the intensity 
of irrigation and cropping and the tasks to be performed. It is surprising to note that 
the he-buffalo accounts for only a negligible proportion of the total draught force. 
Albeit it has enough strength, its tardy performance does not encourage its use in arid, 
semi-arid and hot climates, where it is essential to conserve immediately the limited 
moisture received from rain, which is concentrated into a few rainy days. The bullock 
force provides efficient power in the irrigated areas of northeast, central and western 


*7 farm workers are equal to 1 horse power and 2 units of animal-draught force to 1 horse power. 
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Haryana whilst none can challenge the supremacy of camels (in addition to bullocks) 
in the light sands and soft loams of the rainfed areas in the south and southwest. 
A reasonable proportion of the he-buffalo-draught force is recorded in the Rice Bowl of 
Haryana spreading over the districts of Kurukshetra and Karnal because he performs 
efficiently in the puddling of the paddy fields. 

Sacred as the cow is, the bullock is of more mundane importance; and most of the 
ploughing and almost all the carting in rural areas from fields to settlements and markets 
is done by bullocks, which are the major source of farm power. The fields can be 
effectively ploughed with them because of their briskness and manoeuvrability, which 
are essential in the operation of sub-marginal and marginal holdings for achieving 
optimum intensiveness in land-use. On an average in Haryana, the horse power per 
hectare of cultivated area available from draught force is 0.28. The present pattern of 
low amount of horse power per hectare (under 0.20 horse power) in west, southwest and 
south can, however, be easily understood if we take into account the following fourfold 
distributional controls: first, the soil is soft and easily workable, needing less force for 
ploughing; second, the power needed is less because of the low level of intensiveness of 
land-use in the rainfed areas; third, in the absence of well irrigation there is no need of 
additional force to lift water; and fourth, the bullocks are of superior quality with a 
considerable tillage strength, thereby little power is called for. In Gulha and Thanesar 
tehsils also a low horse power per hectare is recorded because the well irrigation is replac¬ 
ed by tube-well irrigation and the demand on animal-draught force is reduced; further, 
the operational holdings are of suitable size and the farmers are using tractor power and 
animal power at the same time (compare Figures 92 and 93). In northeast and central 
Haryana the force per hectare ranges between 0.20 and 0.40 horse power, which is 
comparatively high when compared with the south, southwest and west on account of 
intensive irrigated farming, heavy soils and dense population base, needing more force to 
cultivate the soil again and again. 

The extent to which the production potential of the soils can be fully exploited is 
dependent not only on the depth and quality of tillage, the extent of the application of 
fertilizers, the intensity of irrigation, etc. but also on adherence to minimum timing of the 
tillage operations. In the regions of the sub-tropics with well-defined wet and dry seasons 
and in the semi-arid and arid regions, the most favourable times for tilling are concent¬ 
rated into such short periods that adherence to them is possible only with the help of 
powerful mechanical draft force which must be made available readily if full advantage 
is to be taken of the potential yield of the soils. The effect of mechanization in this case 
is primarily to raise yields by speeding up the work to conserve the soil moisture. For 
this purpose, an efficient draft power is needed in rainfed as well as in irrigated agriculture. 
Unlike farm workers and their bullocks or camels or he-buffaloes, the tractor does not 
tire and perspire. The extra power, speed, and persistence of the tractor enables farm 
operations to be executed rapidly. In this way mechanisation can be used to create 
throughout-the-year favourable growing conditions. Furthermore, mechanical power 
has enabled the operations for reclamation of heavier soils to be carried out, resulting 
in appreciable contraction of the cultivable wasteland. The tractor horse power per 
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hectare of cultivated area is high (0.41 to 0.80 horse power) and moderate (0.20 to 0.40 
horse power) (Figure 93) in the tube-well irrigated areas in the northeast, canal irrigated 
areas in the central eastern parts of the state and Bhakra canal commanded areas in the 
west which are inhabited by enterprising receptive farmers and where tractors are very 
much skewed towards large farms, i.e. those operating 8 hectares or more. Elsewhere, 
its availability is low, particularly in the rainfed areas of the southwest where it is negli¬ 
gible. In areas lying in southwest having low meagre rainfall concentrated into a few 
rainy days and very low or even negligible intensity of irrigation, the possibilities are 
not very great for raising yields per hectare through fertilization or other yield-raising 
techniques, since agricultural water is the limiting factor. Productivity and income can 
in principle, therefore, be raised only by increasing the area under dry farming. To 
achieve this, it is necessary to use technical aids which, as already stated, at the same time 
contribute to raising the yields per hectare by making it possible to adhere to optimum 
work schedules. Without mechanization the development potentials of dry farming in 
these areas will remain limited. Further, the capital investment on mechanical draft 
force is too heavy for areas weak in capital, it can only be used over a relatively short 
time span and its use is uneconomically distributed: these points must be kept in view 
while considering the mechanization of tillage in rainfed as well as irrigated agriculture. 

The personal experience of the author confirms the several consequences of mechaniza¬ 
tion. First, the replacement of bullocks by tractors has released land formerly devoted 
to fodder, whatever fodder is raised on farms is traded except a very small quantity re¬ 
served for milch stock; secondly, mechanization has made it easier to cultivate and 
colonise the heavy soils; thirdly, mechanized farming influences the size of fields as the 
widespread enlargement of fields increases the speed of operation and reduces the opera¬ 
tion costs; fourthly, mechanization saves labour and makes it more productive; fifthly, 
it accentuates differences in levels of agricultural production at farm as well as regional 
level. Besides irrigation, mechanization is the vital variable responsible for the wide 
difference in agricultural production and intensity of cropping between the central north¬ 
eastern region practising mechanized irrigated-farming and the southwestern region 
depending on rainfed farming. Figures 90 and 93 illustrate that the rate and scale of 
mechanization have not been the same everywhere in Haryana. The use of specialised 
equipment and tractor force have generally been adopted first in the tube-well and 
perennial canal irrigated parts of the state by the receptive enterprising ‘adopters’, often 
where the enterprise for which these were first designed is well established and economi¬ 
cally productive: the process of diffusion of agricultural mechanical innovations is 
observable even to a casual observer in the areas practising wheat, rice, sugar cane and 
cotton husbandry. 

The average availability of power for agricultural production operations for the state 
as a whole from all sources stands at 0.51 horse power per hectare. To bring it to a 
reasonable level of one horse power per hectare, which would be a modest requirement 
for achieving an acceptable level of agricultural production and intensiveness in land-use 
in the years to come with the help of assured and perennial supply of agricultural water, 
an additional 0.49 horse power per hectare will have to be found. This additional power 
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can be provided mostly by small and medium-size tractors. There is thus an immediate 
need for reviewing and planning tractor manufacturing in at least two sizes, i.e. 15 to 20 
and 30 horse power, in sufficient quantity in Haryana. To meet the demand during the 
’seventies at reasonable subsidized prices so that the machines may be within the reach 
of the farmers, tractor-manufacturing units should be established within the borders of 
the state. Figure 94 exhibits the over-all horse power available from farm workers, 
animals and tractors per hactare of cultivated area. It shows that against a demand of 
1.00 horse power per hectare the available supply of power is of the order of under 0.50 
horse power per hectare over the major spread, and elsewhere it is mostly under the 
modest requirement (1,00 horse power per hectare) needed to achieve a reasonable level 
of intensiveness in land-use and agricultural production. Therefore, the need for a 
substantial step-up in power supply for proper soil-management is great. It is a 
deficiency that can be offset only by mechanical power. At the same time, a large scale 
shift from bullock-drawn ploughing appliances to tractors is not possible even in the 
near future because of socio-economic and cultural constraints. 

For a correlation analysis between farm force available from different sources and the 
cultivated area it is necessary to demarcate ‘geonomic regions’ which are larger than 
districts and contain an adequate number of sample villages. These are: Northeastern, 
Central Northeastern, Central Southwestern and Southwestern Regions (see Figure 95). 
Afterwards, geonomic groupings have been made by clubbing the data of sample villages 
in each region. On grounds of geographical differences, to some extent soil type, and 
region! imbalances in intensity of irrigation and level of mechanization, the four demar¬ 
cated geonomic regions spread as follows: 

I*. Northeastern Region comprises the tehsils of Kalka, Naraingarh and northern part 
of Jagadhari. 

IL Central Northeastern Region comprises the southern part of Jagadhari, tehsils of 
Ambala, Thanesar, Gulha, Kaithal, northern part of Jind, Karnal, Panipat and Sonipat. 

III. Central Southwestern Region includes Fatehabad (save its southwestern extreme), 
northern part of Hisar, Hansi, Narwana, southern part of Jind, safidon, Gohana, Rohtak, 
and northeastern part of Jhajjar. 

IV. Southwestern Region comprises the tehsils of Dabwali, Sirsa, southwestern tip of 
Fatehabad, southern part of Hisar, Bawani Khera, Bhiwani, Loharu, Dadri, south¬ 
western part of Jhajjar, Mahendragarh, Narnaul, Rewari, Gurgaon, Ballabgarh, Null, 
Palwal and Firozpur Jhirka. 

When the absolute figures for farm workers’ force, animal-draught force, tractor force 
and total force are plotted against those for the cultivated area (Figures 95 to 98), it is 
quite evident that the two elements are correlated in varying degrees. A general hypo¬ 
thesis can be proposed: that farm force in sample villages is directly related to the 
cultivated area, i.e. the more the cultivated area the more is the farm force needed, and 
vice versa. In all the cases the correlation is positive, and therefore the scatter and 
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regression lines rise from left to right. In Figure 95 the located scatter diagrams exhibit 
a nearly perfect but differing degree of positive correlation between cultivated area and 
farm workers’ force. In the case of animal-draught force a very close relationship exists 
between animal horse power and the cultivated area in the Northeastern and Central 
Northeastern Regions because of intensiveness in land-use (see Figure 96: Regions I and 
H). In the case of Central Southwestern and Southwestern Regions (see Figure 96: 
Regions III and IV) the relationship is comparatively not so strong because the trade in 
bullocks, in addition to their maintenance for ploughing, is also very significant. The 
story of mechanical force and cultivated area relationship is narrated by Figure 97. 
The relationship is very perfect in Central Northeastern Region as exhibited by regression 
lines, and at the same time it can be seen that the percentage probability that this coeffi¬ 
cient could have occurred by chance is only 0.1 per cent; in other words, this relationship 
is highly significant. In this region, intensity of irrigation, intensity of cropping and the 
enterprising nature of the farmers are responsible for commercial farming needing mote 
power for differential farm operations, which can be provided only by tractors. In the 
remainder, the relationship is positive, but not so significant as in the Central North¬ 
eastern Region. In Figure 98 the absolute numbers of combined force in terms of horse 
power from different sources are plotted against those for cultivated area of sample 
villages; it is found that the two variables are closely related in the Central Northeastern 
and Central Southwestern Regions, while in the regions lying in Northeast and Southwest, 
albeit they correlate positively, the relationship is not so strong because farming is less 
intensive and more subsistence. Further, it is evident from the scatters as placed against 
the diagonals of modest requirement in Figure 98 that the available power in a consider¬ 
ably large number of sample villages is less than the modest requirement of one horse 
power per hectare for achieving an acceptable level of agricultural intensiveness and 
production. It is suggested that the future agricultural policies must take into consider¬ 
ation the factor of deficiency in farm power, and the same should be provided by either 
co-operatives or private contractors or agencies. 

BIOLOGICAL TECHNIQUES 

The effect of biological techniques is primarily yield-increasing. Obviously, progress 
on this front can be obtained through the use of fertilizers, pesticides and insecticides, 
and improved high-yielding strains. These are the triad pre-conditions of yield-raising 
means of agricultural production: in other words, they are directly conducive to making 
the Green Revolution a grain revolution. Of course, these bear good results if the pro¬ 
gress in the development of agricultural water supply, mechanical techniques, the 
improvement of agrarian structure, etc. is stipulated. Hence the material cost tends to 
increase, through resulting in impressive increases in productivity per hectare, which is 
the main objective of the Green Revolution. 

Use of Fertilizers 

Increasing food production by the area-increasing method is no longer possible in the 
state, except perhaps marginally, as all land which is suitable for cultivation, and much 
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that is only marginally so, has already been brought under the plough with the agricul¬ 
tural colonization of the cultivable wasteland during the latter ’fifties and early ’sixties. 
If increased food production is not to be achieved by increasing the physical area under 
arable farming, how then is our growing population to be fed? The answer to this pro¬ 
blem is variously stated to lie in modernising agriculture and commercialising farming. 
In simple terms, the solution lies in increasing the productivity of the soils by augmenting 
the supply of plant foods through the application of balanced fertilizers and, wherever 
possible, supplementing the water supply by irrigation on the one hand, and on the other, 
by using progressively high-yielding varieties of seeds through genetic research directed 
towards increasing the fertilizer responsiveness and the yield potential of the 
crops. Further, the alluvial soils are being sown and resown again and again since the 
inception of life on the earth; the excessive soil mining has depleted the nutrient status 
of the soil, which is a characteristic most easily altered. Soils can no longer be consider¬ 
ed without reference to the inputs of fertilizers, the means to making the Green Revolu¬ 
tion a grain revolution in reality rather than making it only a brown one. There is no 
doubt that fertilizers used efficiently and in combination with other improved practices 
can be one of the most effective means of increasing production per unit area per unit 
of time. Their use is very important because they act as a booster or a lead in securing 
the adoption of other improved techniques. Fertilizer use is commended as one of the 
primary practices to be adopted, because the response to fertilizers is usually strikingly 
visual even to the eye of an untrained observer. The farmers get relatively quick returns 
from the use of fertilizers, and the capital required is much less than for many other 
mechanical techniques and economic improvements that may be desirable for raising 
the production. Hence, teaching farmers how to use fertilizers advantageously can be a 
strong motivational factor in encouraging other changes. Perhaps the most effective 
method of teaching farmers the value of the fertilizers is by means of a large number of 
field demonstrations and trials, such as those being carried out in the Fertilizer Pro¬ 
gramme of the State Directorate of Agriculture and other organizations. This is needed 
in Haryana because a large proportion of farmers cannot read and understand printed 
material on fertilizers. The impact of these programmes is evident from the dramatic 
increase in the use of fertilizers from 13,634 tonnes in 1965-66 to 1,10,525 tonnes in 
1972-73. Still the crop yields in Haryana on the average are low. This is due to a 
number of factors, but available experience indicates a widespread-nutrient deficiency in 
the soils. Responses to fertilizers, though much remains to be discovered, show wide¬ 
spread deficiencies in one or more of the primary plant nutrients, i.e. nitrogen, phos¬ 
phorous and potassium. Deficiencies of the secondary nutrients and micro-elements 
also occur, but are not so widespread. The use of irrigation, pest and weed control, 
better cultural practices, and the introduction of improved crop varieties will further 
increase crop responses to fertilizers. 


Green (organic) manures are not reviewed in the ensuing discussion. They have a 
definite role and growing place in the agriculture of Haryana despite some technical 
and economic problems. It should not be thought, however, that the amount of green 
manuring practised in any way destroys the validity of the strong case for a sustained 
and large scale fertilizer production and usage programme in Haryana. In noting the 
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rapidly increasing use of chemical fertilizers in the state in recent years of new agricultu¬ 
ral strategy, i.e. the period of Green Revolution, it is well to keep in mind their extraordi¬ 
narily low usage per hectare when expressed in absolute terms; though about double that 
of the national average, it is eleven and seventeen times below the average of Japan and 
United Kingdom respectively. Between 1965-66 and 1972-73 both years inclusive, the sim¬ 
ple growth rate in consumption of fertilizers in Haryana was approximately 88 per cent 
per annum. This rate, seeming so dramatically high when compared to the very low ab¬ 
solute base in 1965-66, is the positive impact of the new agricultural technology. Even in 
1965-66 the state used only 3.3 kilograms of fertilizers per hectare for all land used in 
agriculture under different crops during the different crop seasons and in 1972-73 the same 
stepped up to 21.8 kilograms per hectare of the total cropped area. The low fertilizer 
usage which has characterised traditional agriculture is explained by the long-established 
constraints of standard farm practices, i.e. availability and reliability of water supplies, 
types of seeds available, credit systems, etc. 

Application of fertilizers in absolute terms is not uniform throughout the state and is 
generally highest in the tube-well irrigated areas in the northeast and the Bhakra Canal 
irrigated areas in the west (Figure 99). The chief reason for the northeast-southwest 
gradient revealed by this map is the lower intensity of irrigation and cropping which pre¬ 
dominates in the southwestern parts of the state (cf. Figures 99 and 69). Under the 
conditions prevailing in the later part of the Fourth Plan, there was a basis for expansion 
in the northern, central southwestern, southwestern and southern parts of Haryana where 
it was thwarted by low intensity of irrigation, unresponsive attitude of farmers, and the 
peasant way of life. To sum up, it would appear that in general the main obstacles to 
fertilizer use, and those which must be dealt with before fertilizers can be used efficiently 
and profitably by farmers throughout Haryana, are, first, inadequate irrigation facilities 
needed for the full potential from fertilizers to be realized; second, fluctuations in canal 
discharges; third, inadequate credit system tailored to farmers’ needs and an inadequate 
fertilizer distribution system; fourth, insufficient information on the kinds and amounts 
of fertilizers needed by particular crops under various environmental conditions and the 
deficiencies in plant nutrients in arable fields; fifth, unfavourable relationships between 
the price of crops and the cost of fertilizers; and sixth, land-holding arrangements and 
cropping systems that tend to discourage the economic use of fertilizers. All these inade¬ 
quacies need to be tackled immediately for making the Green Revolution a success and 
ultimately resolved in the state’s attempt to increase agricultural production through 
efficient, judicious and critical-minimum fertilizer use. Finally, in Haryana, the use of 
fertilizers (mostly nitrogen) gives good returns when applied to the new high-yielding 
foodgrain varieties. Therefore, to provide fertilizers to farmers in sufficient quantity at 
the right time and at a reasonable subsidized cost requires a sensible government policy. 

Plant-Protection 

The ‘war against hunger’ is no more a mere slogan. It has assumed great significance 
with the phenomenal success of the various agricultural production schemes. Tire new 
dimensions of crop production, particularly the fertilizer-responsive new hybrids, dwarf 
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varieties and exotic high-yielding improved strains, have raised new hopes and inspired 
new confidence. We are in the midst of the Green Revolution with food production 
crossing traditional levels by a significantly high magnitude. However, there is a large 
number of factors, controllable and uncontrollable, that impose a serious limit on all 
human ingenuity, efforts and resources. Much of the crop losses (10 to 30 per cent), 
if not all, inflicted by large variety of pests and weeds could be reduced by timely and 
adequate plant-protection measures. Plant-protection or chemical power has now been 
accepted as one of the major factors in increasing agricultural production, alongwith 
better seeds, fertilizers and irrigation. 

Plant-protection can be regarded as one of the four principal elements in the High 
Yielding Variety Programme (HYVP), the other three being agricultural water, fertilizers, 
and the seeds themselves. Pests and diseases can seriously damage and even completely 
annihilate crops if adequate preventive and curative measures are not taken in time. 
Agronomists have discovered that the yield can be boosted substantially with proper 
spraying—aerial as well as manual—of the crops, cotton in particular. It has been 
observed that keeping in view the irrigation potential and the suitability of the soil, cotton 
production in Haryana could be accelerated through application of insecticides. In 
Hisar district, the main cotton growing area, spraying would result in an increase in the 
total output of cotton to the magnitude of 100 per cent; in the whole of Haryana it would 
increase by 112 per cent: hence the need of plant-protection measures which should be 
dovetailed in every agricultural production programme. Figure 100 exhibits the regional 
differences in the use of chemical pesticides and insecticides; the patterns of distribution 
coincide with the intensity of irrigation, human element and the types of crops raised. 
Their use is significantly very high in the Dabwali Cotton Growing Block in Hisar district 
and high in the central northeastern part of Haryana practising intensive agriculture with 
tube-well irrigation. Elsewhere, the use of plant-protection materials is small and even 
negligible due to the limited economic means of the farmers, inadequate extension 
services to provide training to them regarding the use of chemicals and the lack of 
organizations to carry out pest control operations. The principal bottleneck seems to be 
the inadequacy as yet of mobile teams equipped with power sprayers for acting quickly 
over large areas. The plant-protection aspect is being tackled by the agricultural scientists 
in two ways: efforts are under way to evolve disease-resistant seeds and to study chemicals 
and other measures for control. The need for crop protection, in the field as well as ware¬ 
houses, is absolute and the Fifth Plan may well be the period of plant-protection. 

High-Yielding Seeds 

High-yielding seed breeding technology is a revolutionary transition from pessimism, 
conservatism and age-old traditions to innovations, dashing adventurism and hope. 
The Green Revolution in Haryana is essentially the outcome of the use of high-yielding 
improved strains, particularly those of wheat, rice, and other crops. Wheat-, rice-, 
bajra-, and gram-production technology has led to an abundance and self-sufficiency in 
food in place of chronic shortages and dependence of certain parts of Haryana on the 
Punjab Plains lying in the north and northwest. It is gratifying to note that Haryana 
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has become a surplus state and contributes considerably to the centra! foodgrain pool 
because the new strategy has focussed attention on combining high-yielding varieties of 
seeds with a package of complementary inputs and concentrating on selected water 
assured hectareage. Figure 101 shows the use of improved seeds, revealing that the dis¬ 
tributional pattern is closely related to the intensity of irrigation and human element. 
Improved seeds are effectively made use of in the ‘Wheat Basket’, ‘Rice Bowl’ and ‘Cotton 
Tract’ of Haryana, the areas where the water supply is assured from tube wells in the 
southern parts of Jagadhari, Thanesar, Gulha, and northern parts of Karnal, and from 
the primary and secondary distributaries of Bhakra Canal in the north of Hisar, Fateha- 
bad, Sirsa and Dabwali. Further, in these areas the assiduous farmers are practising 
commercial farming. However, in major parts of Haryana the farmers are not using 
improved seeds and the spread of the high-yielding variety seeds is as yet quite limited 
both in terms of regions and areas affected and in terms of the crops raised. It is suggest¬ 
ed that the State Agriculture Department should make continued efforts for encouraging 
the use of improved seeds, and the gains will have to be consolidated because self- 
sufficiency and surplus in agricultural production cannot be achieved merely by continu¬ 
ing measures based on traditional methods extended to larger and larger areas under 
cultivation. 

CONCLUSION 

The foregoing discussion reveals that the farmers of Haryana still cultivate the soil by 
traditional implements, particularly in the northeastern, central southwestern and south¬ 
western regions. This statement is not an ephemeral one, but bound to be repeated in 
the years to come. Moreover, technological innovation in fixed-inputs, though desirable, 
often demands a complete reorganization in rural economy and is likely to involve 
considerable demands on capital, necessitating a change in the financial statement of the 
farm—a matter of great risk in oriental-subsistence-grain oriented agriculture of monsoon 
lands (Singh, 1974); the limitation well applies to the southern and southwestern parts 
of Haryana with their small and very small farmers. Further, mechanization calls for 
receptiveness of the farmers; on an average, the farmers of Haryana are known for a 
receptivity that cannot be challenged by anyone in the Northern Plains of India, except 
by the Punjabi farmers. Mechanization of ploughing, seed drilling, harvesting and 
threshing, after all, is likely to be labour-displacing, and in Haryana displacing man¬ 
power is not a problem because of the considerable dependency of the rural population 
on agriculture; but it is also an improvement in labour efficiency, which is urgently 
needed in the context of new agricultural strategy. 

There are several causes for mechanization of agriculture in Haryana. The main 
cause is the urge to increase productivity by providing extra power and speeding up the 
work—not to save labour. It is significant that in case of large farmers the reason for 
mechanization today is the shortage of farm-labour for seed-bed preparation, weeding 
and hoeing, and harvesting and threshing, the three major agricultural operations which 
are most critical for production and prevention of losses. Multiple-cropping must 
form one of the main thrusts for agricultural development in Haryana and be given the 
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same priority as the high-yielding improved strains. But multiple-cropping is feasible 
only through mechanization. Then, it is reasonable for a profit-maximising capitalist 
farmer to mechanise because the high-yielding varieties, which are at the core of the new 
strategy and the Green Revolution, require rapid seed-bed preparation if the full benefits 
of multiple-cropping, which stem from their shorter growing period, are to be secured. A 
further count in favour of mechanization is that it may be land-saving and this, in a land¬ 
scarce situation, is desirable. It can be land-saving in at least two senses. First, if 
work-animals are sold or disposed of, land formerly used for growing fodder is released 
and made available for growing high-value saleable crops. Secondly, it is land-saving 
in that, in some of its forms, it allows land to be worked intensively. Therefore, it seems 
imperative that agriculture’s technical arm should be strengthened and improvement 
thereof should proceed apace. 

That there should be a widespread move towards mechanization in parts of the rural 
society of a capital-scarce, labour surplus, and under-developed economy, will at first 
evoke a blush of surprise. It is, however, not surprising if seen from the viewpoint of a 
progressive large farmer. With the introduction of the new inputs the demand for labour 
at peak seasons iatcreases dramatically. The logical reaction to the possibility of labour 
shortages at peak periods is to opt for mechanization, minimising risks. 

A programme of mechanization depends for its success on the support of science and 
latest technology. It must be remembered that no agricultural development will be 
possible unless the farmer decides to improve the productivity of his farm. The farmer 
has to be educated on the proper choice of machinery, its proper use, its proper 
maintenance, and operation. This means a strong Intensive Extention Service Pro¬ 
gramme (IESP) in farm machinery should form the base for any scheme of mechaniza¬ 
tion. The Agricultural University and other agricultural organizations in the state 
should be charged with the responsibility of providing such an extension service in the 
form of training facilities required for a successful programme of mechanization. In the 
long term, widespread mechanization can only be served by a network of agricultural 
engineers, particularly at village level. This service cannot be extended by government 
and agents for individual farm machinery user, and must be met by training village 
blacksmiths. 

However, agricultural indebtedness and consequent poverty make mechanization hard 
to achieve. The mechanization of farming will prove difficult, mainly in areas of 
considerable population pressure, small size of holdings, precarious rainfall, very low 
intensity of irrigation and peasant way of life. In tube-well and canal irrigated areas 
where intensity is over 60 per cent, size of operational holdings is large and farms are 
operated by assiduous owners, a shift from tradition-oriented farm operations towards 
mechanization is evident from the relation of specialised appliances (see Figure 90) per 
hundred hectares and tractor force (see Figure 93) per hectare of cultivated area. 
Further, if in these areas credit is available to the large farmers at reasonable rates of 
interest from, say, the banks and co-operative credit societies, then the form that the 
forces of production will take is very likely to be mechanization. On the other 
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hand, a number of unfavourable factors usually hamper the use of technical means and 
methods, such as structural pre-conditions, particularly the systems of land tenure and 
the traditional labour patterns, the low educational level of the farm workers, the 
defectiveness of the repair and spare parts services, and agricultural credit and other 
institutional deficiencies. The possibilities for the application of technology, both in 
rainfed and irrigated farming, offer good prospects for mechanization. Mechanization 
by means of farm-owned machinery is practicable only on fairly large-sized farms. For 
the overwhelming majority of the family-size farms, i.e. very small, small and medium 
size farms, mechanization is only possible through various forms of machinery pools, 
may be government-operated machinery stations and co-operative machinery pools. 
For the majority of such farm tasks as are subject to rigid time schedules, on the other 
hand, the best means of mechanization is through private contractors, which should be 
encouraged and promoted more vigorously. 

In planning the production and use of agricultural implements it is very necessary that 
an approach tailored to Indian agrarian societyal conditions should be initiated, much 
time and effort should not be wasted in widening the gap between theory and practice. 
Try to bridge the both and make the plans of technification operationally effective so as 
to achieve quickly new heights of greatness and to remove the regional imbalances in 
levels of agricultural production. In the field of extension, the use of improved 
mechanical and biological techniques should be demonstrated to the farmers in actual 
field conditions, so that they are convinced of their utility in contributing to the raising 
of agricultural production. In a country like India, the use of labour-saving techniques 
in agriculture is of interest only to the extent that the efficiency of a large proportion of 
farm workers is improved and the use of technical means is then economically justified. 
Haryana is, of course, an unusual state in several respects: of all the Indian states it has 
the smallest proportion of farm workers who are landless; its farms are on average twice 
as large as the all-India size; consolidation has proceeded far more than elsewhere; 
irrigation is more widespread; farmers are assiduous; and so on. One cannot expect 
the pattern of its experience to be repeated throughout India, save in Punjab. It is, also, 
a wheat area, and mechanization faces more difficult problems in rice-growing areas 
than in wheat. Nevertheless, it is very likely that mechanization will prevail in those 
areas upon which the ‘new strategy’ has some impact; Haryana is one of them. 
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CHAPTER VI 


Intensity of Cropping 


T HE problem of the widening gap between increasing human population and food 
production has been often emphasized, and the gravity of the situation in India is 
an open secret. It is not the problem of quantitative shortage alone, the qualitative 
aspect of the food available for ingestion is causing equally great anxiety to experts. 
Both are challenging tasks but they can be managed, for India has the capacity to feed 
its population by using new agricultural technology, fertilizers, and high-yielding seeds 
on every field practising arable farming, particularly in progressive states like Haryana, 
Punjab and so on. The agriculture of Haryana is today in the throes of a multi-faceted 
transition—scientific, agrarian, structural, and financial. The attempt to transform 
agriculture, the crucial sector of the economy of Haryana, from a stage of chronic back¬ 
wardness into that of consistent growth and revolution involves many a critical decision 
to reorient its farm economy by using judiciously her limited land resources. Instead of 
developing along traditional age-old farming practices, it has to be gaged to fit the needs 
of a rapidly growing population, not only within the borders of the State but also that 
of the Nation. The demands on agriculture today are greater than they had been ever 
before. The need of greater production is immediate and enduring. The only pros¬ 
pects of increasing the food production and meeting the needs of food and cash crops 
for the country lie either in expansion of cultivation and reduction in fallowing or in 
enhancing yield per unit area per unit of time or increasing area sown more than 
once. 

EXPANSION OF CULTIVATION 

Land-use is perhaps the most basic concept of rural society, for it is the foundation of 
agricultural economy. As the physical limitations of a site often find direct expression 
in land-use, it is the key to an understanding of a geographic adjustment of the agricul¬ 
tural resources. Moreover, regional land-use patterns are, after all, the geographical 
expression of a large number of societyal decisions made at different times for often very 
different reasons, which are responsible for the expansion of one category of land-use 
at the cost of other. Expansion of cultivated area was a major means of increasing 
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production during the ’fifties and early ’sixties, but now the possibility and scope for any 
horizontal expansion in agriculture in Haryana is negligible. We reached almost the 
physical frontiers in matter of expansion of area under cultivation during the period 
1950-51 to 1966-67 when the cultivated area increased from 77.44 per cent to 83.70 per 
cent. Thereafter, the increase in cultivated area was insignificant as Haryana cropped 
82.64 per cent of her total area during 1970-73. Figure 102 highlights the fact that we 
cannot look to new lands to meet the increasing demands of food in the future, as over 
major spread of Haryana the proportion of cultivated area is over 85 per cent, a percent¬ 
age strength that is very high when compared with the national average of about 45 per 
cent. Within the state there are no wide differences from one region to another in the 
cultivated area, because Haryana is one of the most cultivated states in India. The face 
of the state can be described as a ‘carpet of tillage fields’. High proportions of cultivated 
area (over 70 per cent) cover a major spread of Haryana as against low ones (under 70 
per cent) covering only the hilly area and piedmont plain in the northeast, saline-alkaline 
stretches in the east (in the district of Karnal in particular) and rocky surfaces in the south, 
the patches Which disturb the former. The high proportions owe to, first, the gently 
sloping alluvial, sandy loam and loamy sand agricultural lands; second, climate favouring 
year-round cropping; third, easily workable alluviums having excellent irrigation facilities 
in the old and newly irrigated areas, and fourth, the population pressure in the rainfed 
areas of south and southwest. In general, high proportions of agricultural land in 
Haryana are favoured by relief, by soil, by climate, and by population pressure. Further, 
in certain parts of the state, the intensive use of the topographically accessible area for 
cereal-culture is not due to the availability of working force or favourable temperature 
conditions for all-year growing season but mainly induced by the easy workability of 
the loamy sand and sandy loam and the low productivity of the agricultural land. To 
sum up, the paradoxical situation of a seeming surfeit of agricultural land existing side 
by side with low level of intensity of cropping and production is understandable only 
with a complete realisation of the combinations of physical and non-physical complexities: 
the sharp contrasts are observable in the irrigated farming and dry farming spreads. 

A comparative picture of regional contrasts in Figures 102 and 103 reveals significant 
changes, over the past twenty years, in the extent of the cultivated area in the flood plains 
of Ghaggar, Markanda and Yamuna. The other areas of change are the Chhachhra and 
Nardak assessment circles in the northeast, and Bhangars of Karnal and Sonipat dis¬ 
tricts. While these changes are the most obvious features of the land under the plough, 
they have been accompanied by modifications in the Use to which it is put, and 
these changes likewise show marked regional differences (compare Figure 102 with 
Figure 103). In any explanation why changes from region to region in the cultivated 
area were so different during the Plan Periods, agricultural colonization of the cultivable 
wasteland by the assiduous farmers stimulated by the extension of irrigation facilities 
and government incentives obviously has a major place. The colonization took place 
during the First and Second Five Year Plan Periods and today the total cultivable waste¬ 
land is hardly 0.84 per cent of the total area, extension of cultivation to which is costly 
and of low economic feasibility, as it needs costly soil and water conservation measures, 
irrigation works and reclamation programmes. With the population explosion the 
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demand for bringing these sub-marginal lands under the plough will also grow, but the 
prospects of this new area meeting the food requirement are rather lean. Major propor¬ 
tion of this kind of land lies in Kurukshetra, Karnal, Sonipat and Rohtak districts where 
it is in the form of saline-alkaline lands needing elaborate and quite comprehensive and 
expensive reclamation measures. .And some proportions of it, such as the waterlogged 
lands,, could under no conceivable circumstances be brought under tillage without expen¬ 
sive reclamation measures. Moreover, many small blocks of village common classed as 
waste are in fact grazed by village flocks and herds and lie unmanaged. Though different 
conditions pertain to different parts of Haryana, the overall picture is that she has no 
land except that already known to have been cultivated. Any cultivable land without 
physical defects would have been taken up long ago because of the increasing 
demand of foodgrains in India. As Spate (1957) puts it, it is obvious that with 
population nearly everywhere congested (even where not absolutely dense) and land- 
hungry, any cultivable land without prohibitive outlay would have been taken up long 
ago. 

Haryana was at one time known for its wastelands. The period 1951 to 1966, the 
period of planned development, saw much horizontal expansion of agriculture, and tire 
shrinking cultivable wasteland acted as a useful indicator of the progress. It shrank 
to 3.10 per cent in 1966-67 from 12.60 per cent in 1950-51, while the cultivated area 
increased to 83.70 per cent in 1966-67 from 76.33 per cent in 1950-51. Indeed cultivable 
wasteland is almost non-existing at present, though as per 1972-73 statistics, some 0.84 
per cent of the area is designated as ‘cultivable waste’ in revenue records (see Figure 2). 
This change shows the reduction of waste from its apogee during the ’forties, following 
a period of considerable clearance in the Naili, Bet Markanda, Khaddar, Nardak and 
Chltachhra assessment circles of Haryana between 1950-51 and 1966-67. The role of 
waste as a land-use dynamics indicator during the period under investigation cannot be 
too emphasized. Details of the mechanics of land-use show that waste was converted 
into arable land, a category which had undergone great changes in location and quality. 
The factors responsible for improvement are the development of irrigation facilities, 
transport developments or road accessibility, the example set by enterprising displaced 
or inmigrant land-owners and model farms, the increased practice of reclaiming and 
draining, etc. 

The lack of progress in the clearance of waste in the ’forties reflects the region’s agri¬ 
cultural stagnation during the period. The persistence of wasteland through much of 
the first half of the twentieth century is due to the neglect of the area politically, and 
the rudimentary state of agriculture due to a more fundamental handicap, viz. the com¬ 
bination of poor irrigational facilities with general lack of accessibility that cut off most 
of the areas from markets. Many of the roads were only mud tracks that were quite 
impassable during much of the monsoon period. The persistence is also explained by 
the role which the wasteland played in the agricultural economy as open pasture and 
a source of fire-wood. It is the clearing and taking into productive use of these wastes 
that shows most graphically the improvement of agriculture in Haryana. The low pro¬ 
portion of wasteland and, in some instances, its almost complete disappearance were 
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obviously indicative of a more developed agriculture with definite commercial specia¬ 
lisms and little scope for horizontal expansion. 


IMPROVEMENT IN NET AREA SOWN AND REDUCTION IN FALLOWING 

The total cultivated area comprises the net area sown and the fallow land. The distribu¬ 
tional patterns of the net area sown and the cultivated area are identical (cf. Figures 
102 and 104), which means that fallowing has no important status in land-use, and the 
major proportion in any cultivated area is that of the net area sown. The percentage 
strength of the net area sown to total area in Haryana has changed significantly during 
the past twenty years, rising to 81.03 per cent in 1972-73 from 67.94 per cent in 1950-51. 
In case of the cultivated area the increase was to the extent of 7.20 per cent, but in net 
area sown the magnitude of expansion was equivalent to 13.09 per cent, which reveals 
reduction in fallowing. The fallowing, which was mostly current fallowing, was 9.50 
per cent in 1950-51 and contracted to 3.61 per cent in 1972-73. Hence, the scope for 
i n nrfas ing production by reducing tire extent of fallowing is also very limited. The 
regional variations in the extent of the net area sown are linked with the same reasons 
that condition the regional differences in the percentage strength of the cultivated area. 
Factors other than relief, soil and climate, such as technical-organizational, institutional 
and socio-economic factors, also contribute to regional contrasts in the distribution of 
the net area sown, chiefly by reinforcing natural environments. Regional contrasts 
show pronounced regionalisation, so much so that carpets of considerably very high 
percentages (over 85 per cent) of net area sown can be seen in Figure 104. The western, 
southwestern and central parts of Haryana can be easily distinguished from the rest of 
the state. The most direct explanation of changes in the net area sown (compare Figures 
104 and 105) can of course be had by reference to the agricultural colonization of the 
cultivable wasteland and thence the expanding cultivated area. The improved intensity 
of irrigation leads to reduction in fallowing, changes in population base and improve¬ 
ments in methods of dry farming. On the whole, technical advances in crop agronomy 
and state or economic incentives seem to have virtually arrested the decline in the net 
area sown. 

In or dinar y sense, the extent of fallowing is primarily determined either by inclement 
climatic conditions or by fluctuations in canal discharges or frequent canal closures or 
restricted power supply to the tube-wells—all combinedly lead to inadequate supply of 
agricultural water inhibiting the magnitude of cultivation. The magnitude of fallowing 
in irrigated and rainfed areas is low. In irrigated areas the irrigation facilities are exten¬ 
sively developed, the agricultural density of population is high, and the size of operational 
holdings is small and medium—consequently the percentage of fallow land is low. The 
combination of an all-the-ycar-round growing season, enterprising farmers and the 
excellent tube-well or canal irrigation with the fertile alluviums in the central north¬ 
eastern parts of Haryana makes it possible to grow a variety of crops, leaving little room 
for resting the land. On the other hand, in the rainfed areas lying in southwest, fallow¬ 
ing is limited, despite the agro-climatic limitations, on account of exceptionally low 
carrying capacity of land in terms of people. The shortage of labour is not a problem 
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in this sector of Haryana because of the great participation of women-folk in the agricul¬ 
tural fields. On the other hand, the excess of moisture due to flooding in Khaddar and 
Naili and meagre and highly unreliable weekly rainfall in the Bagar (see Figures 35 and 
38) make it impossible to plough and sow the agricultural lands at proper time, thereby 
increasing the extent of fallowing. Other reasons may be the large-sized operational 
holdings and heavy clayey soils where some parts of the land may be left untilled, and 
the need to give rest to the fight soil agricultural lands after the soil exhaustion due to 
the cropping of the preceding year. The regional variations in magnitude of these 
controls, individually or collectively, lead to the regional variation in the distributive 
pattern of fallowing in Haryana, where its areal extent is very limited. During the past 
twenty years the spatial distribution trend is generally downward and the gains are less 
apparent. The increasing development of irrigation and plant breeding have made it 
possible to grow a wide range of crops on different soils. The area under fallow land 
has declined considerably in the tube-well and canal irrigated areas. An instructive 
conclusion is that the maximum increase in the net area sown within the cultivated 
area has occurred in areas where radical modifications in physical controls have been 
initiated and expedited by man, chiefly through the provision of an additional agricul¬ 
tural water supply and improved dry farming techniques. Thus, fallow land other than 
the current fallow has disappeared from tire agricultural landscape of Haryana. There¬ 
fore, there is little possibility of increasing food production by bringing under cultiva¬ 
tion the land that is fallow. 

INTENSIFICATION OF CULTIVATION 

The extension of cultivation is not a matter of significance at present, except for achiev¬ 
ing local gains. Intensity of cropping, extent of maturity and increase of the yield from 
the existing cultivated area are problems of paramount importance in the agricultural 
economy of India. These need a serious thought by the planners (Singh, 1974). Llnder- 
utilization of land is no problem in Haryana, since most of the topographically accessible 
area for cultivation is already under the plough, but the problems of the under-use of 
the net area sown, tinder-productivity per unit area per unit of time, and the risk of crop 
failures are taxing the rural society. It would be a useful gain to overcome these problems 
in the foreseeable future. Hence, it is imperative to investigate the degree of efficiency 
with which the net area sown is utilized. 

Intensification of cultivation, meaning the land-use efficiency, is definable as ‘the extent 
to which the net area sown is cropped or resown’. The total cropped area as a percentage 
of the net area sown gives a measure of land-use efficiency, which really means the inten¬ 
sity of cropping. The intensity of cropping refers to the number of crops raised on a 
field during an agricultural year; for example, if one crop is grown on a field either as a 
kharif or as a rabi crop in a year, the index of cropping is 100 per cent and it can be 
termed as single-cropping ; if two crops a year are procured as kharif and rabi crops, the 
intensity index will be 200 per cent and such a case can be designated as double-cropping ; 
if three crops a year are procured as kharif rabi, and zaid rabi, the intensity of cropping 
will be 300 per cent and it will be a case of multiple-cropping. Therefore, the higher the 
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index of the intensity of cropping, the higher the land-use efficiency, and the lower the 
index, the lower the land-use efficiency and less utilised or under utilised the net area 
sown. 

In the densely populated countries, intensification precedes mechanization; in thinly 
populated ones, the converse is the case: the former may be accepted for the state 
of Haryana. Although Haryana is a small state, the geography of its agriculture 
is exceedingly complex. This situation arises from a long history of human occupance 
of agricultural land and from the great variety of physical conditions within a small 
compass. It is accentuated by the impact of continued irrigation development and state 
intervention in agriculture, which is currently costing heavily. The years between 1951 
and 1973 witnessed major changes in the agricultural land-use in India in general, in 
Haryana in particular because of the expansion of irrigation facilities and the launching 
of new agricultural strategy. The extension of irrigation from canals and tube-wells 
and the adoption of modern farm technology by the assiduous receptive farming com¬ 
munities improved the use of agricultural land and increased hectare-yields per unit of 
time, adding to the agricultural progress. Still, there are ‘weaker areas’ in the agricul¬ 
tural economy of the state where the magnitude of land-use efficiency or intensity of 
cropping is under 130 per cent, as in these sectors only under 30 per cent of the net area 
sown is recropped during an agricultural year. 

With an enormous pressure of population on agricultural resources as expressed 
through an alarmingly high cultivators’ density (see Figure 86) or small average culti¬ 
vator’s holdings (see Figure 77), with the farthest limits reached by the extent of culti¬ 
vation, with the future of horizontal expansion of the area under plough being limited 
(see Figure 102), and with the disappearance of fallow land from the agricultural land¬ 
scape of the state (compare Figures 102 and 104), it would seem imperative that the 
farmers of Haryana should raise more than one harvest from the same field to meet the 
need of a population increasing at a rate faster than ever before. The other means of 
increasing production is to improve the yield per unit area per unit of time. It must also 
be remembered that there is an optimum limit beyond which the hectare-yields follow the 
law of diminishing returns, i.e. the output does not increase in proportion to the corres¬ 
ponding increased investment in the form of input. Even the use of the improved high- 
yielding varieties is not an answer to satisfy the unsatisfied need of foodgrains because the 
contributive share of unfavourable physical and socio-economic variants keeps the yields 
below the recommended norms. Therefore, intensive ut ilization of the net area sown is 
one of the effective measures of meeting the national food requirement (Singh, 1972). 

The analysis of contemporaneous and past distributional patterns in land-use efficiency 
are of great significance for threefold reasons. First, it has been recognised that the 
all-Haryana picture masks many regional differences in regard to land-use efficiency, and 
that for a proper understanding of the situation spatial analysis is indispensible. Second, 
it has also been observed that the areal variation in the intensity of land-use efficiency 
is the result of the spatial differences in the combinations of physical and non-physical 
factors; thus the differential spatial potentials for the utilization o f the net area sown 
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need to be observed and ascertained. The extent of the areal variation in land-use 
efficiency is heightened primarily due to restrictions imposed by a leading barrier, the 
differences in intensity of irrigation (a mother factor) from place to place. Third, a fuller 
account of about twenty years’ change in land-use efficiency will speak for the impact 
of the various controls, namely, the improvement and extension of irrigational facilities 
and the new agricultural strategy stimulating the intensive use of the net area sown on 
the one hand, and on the other, the swallowing of the net area sown, first, by non-agricul- 
tural land uses on account of developmental activities during the plan periods; second, 
by rendering the net area sown waste by salinity-alkalinity and waterlogging such as in 
Kurukshetra, Karnal, Sonipat and Rohtak districts; and third, by erosion of the culti¬ 
vable land in the flood plains at several places by the menacingly changing courses of 
rivers or streams or monsoon torrents. 

/The sub-tropics provide the world’s best environment for year-round production of 
'tropical crops and temperate crops in kharif and rabi cropping seasons respectively; 
hence a wide range of crops can be raised. Under no natural environment in the tempe¬ 
rate zone can a farmer grow a crop of rabi wheat followed by zaid fodder and kharif rice, 
all in twelve months, a cropping pattern which can be practised in the northeastern 
parts of Haryana. In 1950-51 the net area sown more than once was said to occupy 
only J3.Q1 per cent of the net area sown, it rose to 34.35 per cent in 1966-67 and to 44.63 
per cent in 1972^7.3. These all-Haryana figures reveal that the state has made a good 
progress in this direction, primarily owing to the improved irrigational facilities and 
new farm technology. Still, if farmers in Haryana are interested in growing food of high 
nutritional value while at the same time getting greater income per unit land area per 
unit of time, they should turn to double and multiple cropping. In mapping the percent¬ 
ages of the area sown more than once or intensity of cropping (land-use efficiency) for 
1951-54, 1961-64 and 1970-73 (triennium averages) the same broad categories bearing 
the same shading and value have been carried through so that the reader may be able 
to observe at a glance the decennial changes in the extent of the intensification of 
cultivation. 

The extent to which cropping has been done on the net area sown is recorded in Figure 
106, exhibiting the contemporary spatial patterns. Resowing of the net area sown in 
Haryana depends on human traditions and initiatives, the possibilities of irrigated or 
dry farming and the extent to which the new farm-technology has been adopted. These 
controls are subordinate to limitations imposed by the scarcity of agricultural water and 
the soil problems till they are modified by man-made frame. The paucity of cultivated 
area, the high cultivators’ density and the extension of tube-well irrigation in Chhachhra, 
Nardak, Bet and Naili assessment circles in northeast of Haryana have caused a significant 
shift in cultivation from a single-cropping to double-cropping regime (cf. Figures 106 
and 108). In addition to the alluvial soils, these areas have probably been farmed more 
intensively than other parts of the state because of the settlement process leading to the 
agricultural colonization of the cultivable wasteland. The majority of displaced farmers 
from West Pakistan, who were familiar with irrigated farming and better trained than the 
locals, settled in this area. These settlers have been especially receptive to the adoption 
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of new crops, fanning methods and other innovations suited to the environment. The 
original locational advantage of the area was fertile virgin soils having potentials for tube- 
well irrigation. To this the relatively enterprising farmers who settled there added the 
advantage of intensive cropping. Additionally, the intensity of farming in a subsistence 
farm economy is often determined not only by the ecological and socio-economic influents 
but also by the density of farm workers because a denser farm workers’ base must tend 
to produce smaller individual operational holdings and at the same time a greater abund¬ 
ance of farm labour, thus inducing more intensive production from the land, whether 
or not it is best suited for such use: this influent is so significant in Haryana that it 
is operative over the major parts of the state, northeastern and central parts in 
particular. 

In Haryana, the land with good irrigation facilities and good soil tilth can bear two 
crops a year, even three, provided the fields are carefully cultured. The extent of crops 
sown in an area in any agricultural year is more than the net area sown. The kharif 
and rabi sowings correspond to the burst and retreat of the monsoon in Haryana in 
general, and in the rainfed areas in particular. There is a tendency for the area under 
rabi crops to rise with normal and well distributed rainfall and to decline with uncertain 
rainfall. The kharif area is not affected either by early cessation or by long dry spells 
or even by belated monsoon because of the drought-resistant and drought-escaping 
characteristics of the dominant and major kharif crops raised in the rainfed areas lying 
in southwestern and southern parts. On the other hand, a normal rainfall tends to leave 
the field ready in good time for rabi preparations. An early cessation of monsoon is 
thus a disadvantage because it is not possible to preserve soil moisture for six to eight 
weeks before the tight sowing season for rabi crops. A successful season of monsoon is 
the controlling factor for the intensity of cropping in Haryana in general, but in rainfed 
areas in particular. Further, the normal monsoon and weekly rainfall variability during 
the sowing period are one of the primary determinants affecting the use of the net area 
sown in the south and soulhwest because of maximum dependence on dry farming. In 
! Haryana about 55 per cent of the net area sown is still dependent on rain for crop- 
husbandry, with regional variations observable therein (see Figure 71). The impact of 
uncertain monsoon arrivals and retreats, highly variable weekly rainfall (sec Figure 38) 
and drought and wet spells (see Figure 35) on the intensification of cultivation 
is not uncommon, which reflects in the contemporary pattern as highlighted in 
Figure 106. 

The most direct explanations of the variation in the areal distribution of cropping 
intensity index have of course reference to the effect of irrigation, intensity (see Figure 69), 
cultivators’density (see Figure 86), the nature of soil (see Figure 49), the rainfall charac¬ 
teristics (see Figures 22 to 46) and the size of the operational holdings (see Figures 78 to 
82). All over Haryana, the total cropped area exceeds the net area sown because there 
always is a part of the latter which is sown during both the crop seasons. The cropping 
intensity index in the state varies from slightly above 100 to over 170 per cent, exhibiting 
a great regional disparity depending on the magnitude of areal variability in influents 
enumerated in the foregoing discussion. 
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Four categories have been identified in Figure 106,.and for the purpose of discussion these 
have been grouped into three empirical regions comprising the areas of low intensity 
index (under 130 per cent), areas of medium intensity index (130 to 150 per cent coinci¬ 
ding with the state average of 143.41 per cent), and areas of high to very high intensity 
index (over 150 per cent). Areas of low intensity index are those that have desert and 
semi-desert climatic conditions with restricted irrigation facilities, considerably high soil 
moisture deficit, limited surface water and deep ground-water level bearing salt-ridden 
water—influents that impose restrictions on the extension of the double cropped area. 
It is quite obvious that a khanf crop cannot be followed by a second rabi crop in the 
same field if there is a soil moisture deficit. On the other hand, if the moisture is excessive, 
as may happen in the Naili area, the soil might suffer, making it difficult to plough 
the fields for rabi crops. This category chiefly embraces the Bagar of southwest and the 
areas in Mahendragarh and Gurgaon districts adjoining Rajasthan desert. The chief 
reason for low intensity of cropping in south and southwest is the agro-climatic nature of 
the zone. As is well known, this is a dryland fanning zone where moisture stress is quite 
severe during the rabi season. .Major parts are characterised by overwhelming subsis¬ 
tence agricultural economy as the land-use efficiency is insignificant. These areas cultivate 
mostly millets and pulses. Other areas of low intensity are in the districts of Sonipat and 
Rohtak where two influents play a major role, i.e, salinity-alkalinity of the soil and sugar 
cane cultivation. The intensity of cropping is linked with the efficiency of soil management 
factors, which are closely related to the efficiency of ever-increasing amount of saline- 
alkaline and waterlogged soils rendering the net area sown hectareage unsuitable for rabi 
cropping, and thereby reducing tire cropping intensity. Low intensity in Jagadhari 
tehsil may be partly due to sugar cane, which is in the field for a duration of 12 to 16 
months. Additionally, the low intensity index is observable in Dabwali and some parts 
of Sirsa because of the cultivation of cotton, a soil exhausting crop which is in the field 
for a duration of about 7 months, and the unprofitability of having a second crop from 
the same field. At the same time these areas are at the tail of the canals, thereby canal 
discharge fluctuations and closures adversely affect the cropping in general, khanf crop- 
ping in particular. On the whole, the over all intensity of cropping in the state is low, 
indicating that the total net area sown is not put to use fully during an agricultural year. 
Areas of very high and high index are confined to the tube-well irrigated areas in the 
northeast and canal irrigated areas in the central and southeastern parts, and to the 
fertile Tals in the Dadri, Mahendragarh, Narnaul and Rewari tehsils respectively. In 
central northeastern parts of Haryana much of the cultivated area has been benefited 
from the availability of mechanical power (see Figure 93) and improvements of soil 
drainage. These developments have enabled much of the heavy land to be more inten¬ 
sively cultivated. The great increase in the use of chemical fertilizers has similarly helped 
the farmers to raise two crops a year from the fields deficient in nitrogen. But while 
such influents have induced intensive cultivation, it is not yet possible to overcome 
climatic handicaps and the poor economic means of the peasant-proprietors that impede 
the intensive cultivation of the net area sown. On the whole, high and very high inten¬ 
sities are observed in areas having fertile loamy soils, developed irrigational facilities or 
favourable rainfall totals. Elsewhere, the intensity index is moderate because of the 
restrictions imposed on cropping by the fluctuations in the supply of agricultural water 
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and climatic hazards. To sum up, land-use efficiency is the product of human reactions 
to triad of ecological, economic and social circumstances. 

The changes in the extent of the double cropped area are mainly because of the expan¬ 
sion of canal and tube-well irrigation and the exceptionally high growth of rural popula¬ 
tion resulting from agricultural colonization and process of settlement. Besides these 
two vital influents, the growing of cash crops, the degree of workability and fecundity of 
the soil, the size of operational holdings and the initiative of the peasant-proprietors are 
some other factors in determining the changes. The discernible annual fluctuation in 
the double cropped area is due to annual variation in the amount and distribution of 
rainfall and canal discharges. The long term changes are associated with the changes 
in the intensity of irrigation, the agricultural population and farm technology over the 
same period. A comparison of Figures 106, 107 and 108 highlights the outstanding 
changes in the intensity of cropping during the past twenty years. The increases are 
more significant in the northeast of Haryana, particularly in the areas colonised by the 
inmigrants by installing tube-wells, a more assured means of irrigation. In south and 
southwestern sectors also, there are significant improvements due to the extension of 
canal irrigation to some parts and the adoption of dry farming technology in others. 

Realising the gravity of the situation, i.e. low and moderate magnitude of the intensity 
of cropping (see Figure 106) and the possibilities of the extension of double cropping 
in most parts of Haryana as revealed in Figure 109, the state should meet the serious 
challenge of the under-use of the net area sown. It is necessary to handle without delay 
the situations as revealed in Figures 106 and 109 rather than to leave these to the peasan¬ 
try, which would lead to frustration. Furthermore, with the population increasing at a 
natural rate of almost 2 per cent and with the holding per farm worker being about 1.22 
hectares or per ruralite 0.43 hectare, it becomes difficult to balance the annual food 
requirements with the yearly production unless double or multiple-cropping is resorted to 
increasingly by using the net area sown efficiently with the help of existing natural combi¬ 
nations and human circumstances (Singh, 1974). To make the grain revolution a success 
in Haryana, it is suggested that the intensity of cropping needs to be improved over major 
parts of the state, in the western, southwestern and southern sectors in particular. South¬ 
western and southern parts of Haryana have greater potentialities not merely to make up 
their own food deficiency but also to supply foodgrains to other areas with intensive utiliz¬ 
ation facilities. Improved dry farming methods in these areas would improve intensity of 
cropping, bring more land under foodgrains, and increase production markedly per unit 
area of land per unit of time. It is suggested, therefore, that the Bagar in the southwest, 
instead of being neglected because of their present lower intensity and productivity and 
physico-socio-economic limitations, be afforded far greater attention duringthe Fifth Five 
Year Plan (1974-79) to explore the possibilities of stepping up the intensity of cropping. 

FACTOR ANALYSIS 

As has been mentioned earlier, intensity of irrigation has volitional command over the 
intensity of cropping and is the primary influent. It is, therefore, of intarest to know 



241 


miST/fy 



\tensity of Cropping 


HARYANA 

Total Cropped Area 
as the 

Percentage of Net Area Sown 

(Intensity of Cropping) 

(1961-64 Average) 




<SL 


Figure 107 



Percent Intensity Classes 
Over 170 Very High 
151 - 170 High 
131 - 150 Moderate 
110 - 130 Low (State Average 126 74) 
p: : ? l Under HO Very Low 


.30 KM. 


242 


Figure 107 





























MiN/sr^ 



Intensity of Cropping 


Figure 108 


HARYANA 

Total Cropped Area 
as the 

Percentage of Net Area Sown 

(Intensity of Cropping) 

(1951-54 Average) 




Intensity Classes 
High 

Moderate 

Low (State Average 112-27) 
Very Low 


Percent 


Under 


243 


Figure 108 















MINIStyj, 



■ity of Cropping 


Figure 109 


HARYANA 

Net Area Sown Once a Year 
as the 

Percentage of Net Area Sown 

(Extension possibilities in double Cropping) 
(1970-73 Average) 


Per cent 1§||§ 

Over 70 

51 - 70 (State Average 56-59) 
30 - 50 
Under 30 


244 


Figure 109 























































miST/fy. 


Intensity of Cropping 



how and to what extent this influent influences the intensity o f cropping in each region. 
Before examining the impact of the intensity of irrigation on the intensity of cropping, 
it will be in order to construe the theoretical reasons for assuming an inter-relationship 
between the two variables, viz. independent (intensity of irrigation) and dependent 
(intensity of cropping). The theoretical reasoning is that in the case of time series data, 
with thte increase in intensity of irrigation there should be a corresponding increase in the 
intensiiy of cropping, and in the case of cross-sectional data, the higher the intensity of 
irrigaton, the higher will be the intensity of cropping and more positive the coefficient 
of correlation. 

Figures 69 and 106 indicate the spatial variation and Figures 110 and 111 regionalisa- 
tionin intensity of irrigation and cropping. The problem then becomes one of quantita¬ 
tive demonstration of the degree of correspondence between the two exhibits. The 
measure of the degree of correspondence can therefore be regarded as the correlation 
coefficient (/•) determined from the relationship between the two variables under conside¬ 
ration. For the cross-sectional data in four regions of Haryana, namely. Northeastern, 
Central Northeastern, Central Southwestern, and Southwestern (regions’ extent same as 
in Figure 95), the correlation coefficients are computed as 0.37,0.66, 0.43, and 0.24 res¬ 
pectively, which can be regarded as the degree of correspondence between the ‘relief’ of 
the two statistical surfaces (i.e. intensity of irrigation and intensity of cropping patterns, 
see Figures 69 and 106) in these regions. If the correspondence of both the variables 
were perfect, the two surfaces would coincide. The degree of correspondence for the 
individual regions varies from a low value of 0.24 to a moderately high value of 0.66. 
Additionally, the degree of correspondence is skewed towards the Central Northeastern 
Region where well developed tube-well and canal irrigation dominates, and it is seen that 
the percentage probability that this correlation coefficient could have occurred per 
chance is only 0.1 per cent. In other words, this coefficient is highly significant. The 
reason for the low correlation coefficients in Northeastern and Southwestern Regions is 
perhaps that other variables are more important there. For example, there is a large 
rainfed area, many parts in the southwest get canal water supply only during rabi crop¬ 
ping season, and these areas are on the tail of the distributaries and are therefore adversely 
affected by the low discharges and frequent closures of canals. Also, in northeast and 
southwest areas are the piedmount plain and sandy billows respectively, which are 
covered by poor soils and where the landform obstructs intensive arable farming. 

The correlation of spatial variations in intensity of cropping with regional differences 
in intensity of irrigation is more than an academic problem. Perhaps no other thing 
about the agricultural prosperity is so inter-locked with the weal and woe of peasantry 
in India in general, Haryana in particular, as the spatial variation in intensity of cropping, 
which varies from slightly over 100 per cent to slightly under 200 per cent. Intensity 
of irrigation is a primary variable affecting the intensity of cropping. Intensity of irriga¬ 
tion, however, correlates fairly well with drought conditions leading to fluctuations in 
canal discharges and closures and an excessive need of moisture by the standing crops, 
the latter exerting more stress on the irrigation sources. Intensity of irrigation would 
seem to be the most potent, and hence most worthy of investigation, among factors 
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Figure 110 
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causing variation in the intensity of cropping. The wide range of intensity of irrigation 
(see Figure 69) conditions within the state suggests that there may well be interesting and 
peculiar responses to the irrigation facilities under which crops are grown, leading to a 
variable land-use efficiency. 

In the ensuing investigation, in as much as it was planned to consider the areal distribu¬ 
tion patterns of the correlation coefficients for Haryana as a whole, the state has been 
dealt with on the basis of cross-sectional data relating to clusters of samples. The 
correlation coefficients calculated for these clusters provide a basis for the determination 
of affects for areas in which intensity of cropping is more significantly influenced by 
intensity of irrigation. As a result, more detailed and probably more reliable information 
regarding the degree of correlation of intensity of cropping and intensity of irrigation 
within Haryana is available. Such information, besides being an addition to geographi¬ 
cal knowledge, may contribute to better understanding of the effect of the independent 
influent on the dependent variable. It is not too much, perhaps, to expect that some 
information so gained through statistical method in geography may prove more useful 
in modifying or changing the present agricultural practices when the agrarian economy 
in the countryside is in a state of dynamism and the present trends toward planned 
agricultural economy are continuing. 

In all, more than 100 simple correlation coefficients were calculated and then the 
ftnlighffining results mapped and the isopleths* drawn. In this study, if the coefficients 
are as high as -j-0.40 or more, they are considered of great significance. Figure 112 
correlates the spatial variations in intensity of cropping with variations in intensity of 
irrigation and one can empirically demonstrate that the strength of relationship or degree 
of correspondence in both is perfect as well as imperfect. This map shows the distribu¬ 
tion of the strength of the correlation, and in general it is found that over large parts of 
the state irrigation correlates more significantly with land-use efficiency. The degree of 
correspondence varies a great deal from place to place ranging from —0.11 to +0.94. 
It is seen, however, that in southwest, south and extreme northeast of the state the coeffi¬ 
cients are not high enough to be called significant, or a negative tendency is observable 
in patches. The inferences are that the areal distribution of coefficients (Figure 112); 
corresponds fairly well with the distribution pattern of intensity of irrigation (Figure 110); 
areas of significant positive correlation have intensity of irrigation of 70 per cent or over; 
persumably in the tube-well irrigated areas the correlation coefficients are significantly 
high, having positive tendency; the results are significantly low in southwest and south 
because of low intensity of irrigation, sandy soils, and excessive soil moisture deficit, 
resulting in low intensity of cropping; and finally, the degree of correspondence is low in 
ca.na.1 irrigated areas of Narwana, Fatehabad and Sirsa tehsils because of the fluctuations 
in discharges and closures of canals, excessive demands on water by cotton, and so on. 
Therefore, in certain parts of the state it is so intercorrclated with other factors that the 
real influence of intensity of irrigation is hidden. 


*It is suggested that isopleths applied to correlation coefficients may be called isocorrelates. 
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The correlation of intensity of cropping with intensity of irrigation in Haryana proves 
to be a very complex problem in some areas for two reasons. In the first place, intensity 
of irrigation operates not singly but as many faceted composites. Secondly, not only 
intensity of irrigation but other factors of natural and cultural environs also change 
from area to area. Nevertheless, intensity of irrigation correlates significantly with 
intensity of cropping in major parts of the state, notable among such areas are the tube- 
well irrigated areas in Karnal and Kurukshetra districts and the old canal irrigated areas 
where irrigation facilities have stabilized. In general, the significance of the correlation 
coefficients between intensity of irrigation and cropping decreases from tubewell 
irrigated areas towards margins of the state because of the fact that irrigation facilities 
do not approximate to optimum conditions for a high intensity of cropping. The reasons 
for the weak and imperfect relationship are manifold, both physical and non-physical. 
Examining the spatial distribution of degree of correspondence, one immediately begins 
to speculate as to what other factors are associated with the more significant divergencies 
and deviations from the theoretical reasoning of the relationship between intensity of 
irrigation and cropping. It can be inferred that albeit irrigation increase is the primary 
influent in determining the intensity of cropping, yet there are other variables too, which 
influence the land-use efficiency. In major parts of Haryana the unfortunate cross¬ 
correlations between variable land capability, differences in the level of land development, 
size of operational holdings, fragmentation of holdings, the aggregate distance of plots 
from the settlement, assiduity of farmers and peasant way of life influencing the intensity 
of cropping, do not appear to be mitigative. In view of the correspondences discovered 
in the preceding discussion, large parts of the state might well be provided with assured 
and perennial irrigation facilities so that tire correlation coefficient should become perfect. 

CONCLUSION 

The dimensions of cultivation and fallowing being what they are, it is all the more 
important that the scope for increasing hectareage under the plough is rather limited. 
Further, the growing demand for housing by the exploding population and increasing 
urbanization and industrialization, are also creating competition for agricultural land. 
Moreover, the demand for land, not only by human beings but also that by the animals 
which are the main motive-power for agriculture and sources of milk, meat and wool, 
will increase in future. Thus, the only hope lies in increasing production per unit area 
per unit of time through the use of modern farm technology and more rational and scienti¬ 
fic use of land resources. The scope in this direction is tremendous in Haryana as she 
is endowed with abundance of sunshine and favourable climate for year-round cropping, 
which very few global areas have. Some area is already double-cropped and there is a 
considerable scope for increasing double/multiple cropping in the whole of the irrigated 
parts. In fact, the major hope of increasing production per unit area lies in stepping 
up the intensity of cropping through multiple and relay cropping and increasing the yield 
per crop by making use of modern farm technology. 

In the traditional dry farming and low rainfall areas in Haryana tire existing land-use 
pattern is more oriented to animal husbandry and desparate efforts to grow drought- 
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resistant and drought-escaping crops such as bajra, jowar, gram, cluster bean, pulses 
and barley, hi some of these low rainfall areas, if emphasis is laid on use of scientific 
methods for forage production and animal development projects, it is possible to ensure 
better land-use and more income to farmers. The efficiency of intensity of cropping 
can also be increased by developing varieties tailored to the rainfall, and adopting soil 
and water conservation measures to improve moisture regime of the soils. The new dry 
fanning projects, which are being developed and implemented, are likely to lead to new 
land-use patterns in these areas. Elimination of least efficient crops and their varieties 
and introduction of more efficient cropping systems by adopting scientific soil and water 
management techniques will open a new chapter in the land utilization patterns of these 
areas, improving their land-use efficiency. 

The land-use will change with water-use. The future will see more irrigation with 
canal and tube-wells. The need is for intensive irrigation and increasing the efficiency 
of every unit of water. From scientific and economic viewpoints it is desirable that best 
use should be made of land and water. In conclusion it may be stated that the challenge 
of food in India can be met by a rational use of soil and water, employing new agricultural 
technology based on intensive fertilizer use, multiple and relay cropping and adoption 
of efficient cropping patterns: the potential for these agricultural operations is substantia l 
and attainable in a state like Haryana, which is endowed with favourable natural, 
economic and cultural environments for crop and animal husbandry. 
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CHAPTER Vn 


Patterns of Distribution, Dynamism 
and Diversification in Cropping 


D IFFERENCES in attitudes towards rural land, in the level of prosperity and in 
technology have produced changes in emphasis which are only gradually coming to 
be appreciated, although in the long run their effects on both landscape and land-use 
studies are likely to be far-reaching (Coppock, 1968). Perhaps the most revolutionary 
changes are those brought by extension and expansion of irrigation and introduction 
of modern farm technology to the farms of Haryana. But the natural quadruplet of 
physiography, climate, soils and water resources will always continue to exert recognis¬ 
able influence on the agricultural land-use. Rainfall and physical properties of the soil 
are especially significant determinants of crop distribution or concentration and diversi¬ 
fication in Haryana. 

The farms in the Bctgar are generally less varied in their crops, as the sandy soil, meagre 
erratic rainfall and soil moisture deficit restrict the farmers to one main crop in each 
crop season, i.e. bajra and gram legume. Soils become exhausted and, as there is very 
little animal manure and artificials are expensive and difficult to use, there is no alter¬ 
native except to let the land lie fallow, thereby depressing the intensity of cropping (see 
Figure 106). However, paucity of rain and its unreliability are challenges that may 
insist on more careful cropping. Population pressure may also induce subsistence farm¬ 
ing. Unfortunately, less skilled cultivation and lack of crop selection resulted in crops 
of poor quality, specialization in a few crops and low levels of production. 

There usually is a tradition for or against certain crops. Thus jowar is especially 
favoured and grown by farmers in the central southwestern parts of Haryana, the areas 
which are suitable for superior crop cultivation. Ownership of land, though undergoing 
many changes, is also a limiting variable in the rational distribution and development 
of crops, especially when farms are of small size and farm plots are small and scattered. 
Government agencies also have sought, in diverse ways, to encourage certain crops by 
allocating agricultural research funds almost exclusively to them rather than to traditional 
local crops, e.g. the area under wheat and rice increased significantly under Government 
patronage, with a corresponding contraction in inferior cereal crops. 
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Commercial crops are even more restricted in variety, area and distribution than cereal 
crops. The success of commercial crops depend not only on physical factors such as 
relief, climate, soil and hydrological hazards, and on economic or man-made frame, but 
also and often much more on such factors as the willingness of the farmers to try a crop 
on farm and its adjustability in the local farming methods and cropping pattern. The 
distribution of commercial crops is irrational in Haryana as she is littered with situations 
like the scarcity of agricultural water in areas which are otherwise suited to the cultivation 
of a commercial fiber crop like cotton. 

Purely economic factors also affect crop distribution. For example, sugar cane can 
be grown only if there are sugar cane crushing factories, collection points and bulk 
transport facilities conforming to the principle of movement-minimization. Proximity 
to a mill and ease of transport are powerful determinants in the extent of a cash crop 
cultivation, sugar cane in particular. 

Crop distribution, concentration and diversification limits may be more accurately 
indentified with geographical, socio-economic, cultural, techno-organizational and 
institutional criteria limits. The crops grown by the farmers of Haryana are of great 
variety due to the range of natural environment (annual range of temperature, rainfall, 
soils, and water resources in particular) as well as to the human element of varying 
temperaments with different preferences in food stuffs and to the degree of market 
orientation. Many of the most important crops of today have been cultivated in Haryana 
since time immemorial, including such staples as wheat, bajra, gram, jowar, etc. Much 
work has gone into developing varieties of these to give better yields or resistance to 
drought and diseases. The indigenous crops could also benefit from more research and 
systematic upgrading than they have so far received. 

Before considering the distribution and concentration of individual crops and patterns 
of crop diversification, it is convenient to make a classification. First in fame and in 
daily significance are food cereals, pulses and millets comprising wheat, gram and bajra 
respectively; next are the secondaries like rice and sorghum, and third, the minors such 
as maize and barley. Pulses other than gram are important in the south and south¬ 
western dry and sandy areas. Edible oilseeds are numerous. Sugar cane and cotton 
are the commercial crops and the bulk of the produce is traded. There are many 
vegetables, such as onions, potatoes, tomatoes, peas, etc. which combinedly cover a 
limited hectareage. Another large group of crops constitutes forage needed for live¬ 
stock. ft is interesting to note that there is a wide gap in the percentages of sets of crops. 
The existing overall cropland occupancy at the state level gives an impression of 
unbalanced and subsistence farming as tabulated in Table 7.i. 

Brief notes on Table 7.i on page 255 follow: 

The importance of foodgrain crops in harvested land occupance is undeniable, as 78.41 
per cent of the total harvested area is under cereals, millets and pulses. The dominance 
of foodgrain crops in Haryana expresses the adjustment of farming primarily to physical 
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TABLE 7.i 


Seasonal Crop Combinations in Haryana (1970-73 Average) 
(Percentage of Total Harvested Area) 


Sr. 

No, 

Categories 

Summer 
( Kharif) 

Winter 

(Rabi) 

Total 

1 . 

Food Cereals 

8.01 

30.48 

38.49 

2. 

Food Millets (Bajra and Jowar) 

20.01 

— 

20.01 

3. 

Food Pulses 

1.70 

18.21 

19.91 

4. 

Fiber (Cotton) 

5.05 

— 

5.05 

5. 

Oilseeds 

— 

3.56 

3.56 

6. 

Sugar cane (annual crop) 

— 

— 

2.37 

7. 

Vegetables {Khar if Rabi and Rabi Zaid) 

— 

— 

1.40 

8. 

Forage crops 

7.77 

1.44 

9.21 


Total 

42.54 

53.69 

100.00 


and secondarily to non-physical influents. The significant harvested land occupance 
by food cereals during winter {rabi) owes to the cultivation of wheat, which is the primary 
crop of Haryana occupying 24.52 per cent of the total harvested area. Barley as a food 
cereal crop holds a minor status. The important summer food cereal is rice, holding a 
secondary position in the cropping pattern, while maize is a minor summer food cereal. 
Of considerable importance among the food millets are the widely grown set of summer 
drought-resistant bajra and jowar crops, the former occupies a major position and the 
latter a minor status in the cropping of the state. The great significance of gram culture 
during the winter cropping season overshadows the importance of summer pulses and 
gives a major status to rabi pulses. 

Albeit the soils and the climate are suitable for cotton in the western and southwestern 
parts of Haryana, it is not an important crop on account of restrictions imposed by agri¬ 
cultural water. The importance of oilseeds, sugar cane and vegetable cultures is very 
little. Vegetables, though dietetically important, occupy only a very small proportion 
of the harvested land occupance, to the disadvantage of the human nutrition standards 
in the state. The importance of the fodder crops is the greatest during the summer 
cropping due to the fact that the small millets used as forage can be grown without, or 
with minimum amount of irrigation and because the winter months call for the summer 
reserves. 
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GEOGRAPHIC DISTRIBUTION OF FOODGRAINS 

Foodgrains play a primary role in the cropping of arable land and dwarf all other crops 
in Haryana. This is due to their importance in providing grain for human ingestion and 
straw for livestock food. It is only under foodgrains that the land can produce enough 
to support the dense population base. These crops are generally less demanding and less 
exacting in their soil and moisture requirements than cotton and sugar cane, they are 
favoured both by natural and man-made conditions suitable for farming in areas with 
moisture problems. Thus the foodgrain crops tend to displace the liber and other cash 
crops in major parts of the state. It is said that the cropping of some food pulses is 
unavoidable since these make a satisfactory rotation. It is difficult to evolve a useful 
rotation without a large area under pulses in order to maintain the soil fertility and to 
overcome the restrictions imposed by moisture, especially in areas of meagre and truant 
rainfall. Figure 113 exhibits the geographic distribution of total foodgraias. The 
distribution corresponds with the spatial patterns of physical and non-physical variables. 
Areas of the dominant and major crops may be distinguished, within which certain other 
crops are characteristic and common. Whilst these reflect edaphic and rainfall differ¬ 
ences, sociological and economic factors are also significant beside many other factors 
determining the choice and combination of crops. The relative importance of different 
crops in any one area will be a result of competition or relative advantage. Individual 
foodgrains differ greatly in their requirements, they can be grown under a wide range of 
conditions. The distribution of leading foodgrains shows both their climatic and 
edaphic preferences. For example, rice is well suited to monsoon rains and loamy and 
clayey loamy soils of the northeast and central northeast of Haryana, and wheat as the 
dominant crop and maize as a minor crop of the state do well respectively in the bhangar 
and khaddar areas and the sub-montane parts of the state. Jowar is grown where condi¬ 
tions are semi-arid and soil is sandy loam. By contrast, bajra and gram are grown in 
the south and southwest where there is considerably dry season and an observable pre¬ 
dominance of sandy or loamy sand spreads. Crops other than foodgrains, like cotton 
and sugar cane as dominant ones, cover a very limited areal extent in Haryana. Sugar 
cane is concentrated in areas having monsoon rains, clayey loamy and loamy soils lying 
in the northeast and cotton in the soft loams of the dry west. On the whole, foodgrain 
cultivation is intensive in major parts of the state, having more than 70 per cent of the 
total harvested area (Figure 113). Intensive foodgrain growing has many attraction 
for the farmers and the peasants. It is a relatively simple and streamlined system. 
Machinery and labour resources can be effectively integrated and deployed. Chemical 
power can be used increasingly to solve problems of the practice of intensive foodgrain 
production, i.e. to control the build-up of weeds and to check diseases and pests. In 
addition to the preceding attractions, intensive foodgrain production is a necessity to 
meet the requirements of the increasing population. There are limited areas where the 
concentration on foodgrain interests is low, i.e. under 70 per cent and, in some parts, 
touching even 50 per cent. The interests as shown in Figure 113 can be explained by the 
comparative advantages of other crops over foodgrains: thus proportions of foodgrains 
are low in northeastern, eastern, southeastern and central parts of Jagadhari tehsil, the 
parts that are environmentally and economically suitable for sugar oane; in eastern part 
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Figure H3 
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of Sonipat sugar cane and vegetables dominate; in southwest of Panipat sugar cane is 
an important crop, and in northern part of Dabwali, northern and western parts of Sirsa, 
whole of Fatehabad (save its southwestern part), central part of Hisar, and extreme 
western part of Hansi cotton and oilseeds dominate, and thereby the interest in the 
cultivation of foodgrains has moved to the lower rungs of the ladder. 

In the ensuing pages the foodgrain crops are discussed in order of importance 
in all-Haryana cropping pattern. And for the crops like wheat, rice and cotton 
there are three maps: the first two maps show the distribution with ratio-isopleths 
and chropleth for the 3-year period, i.e. 1970-73 and the third shows the distri¬ 
bution for 1961-64. The regional variations in the distribution of individual 
crops will be evident, sufficiently supporting the divergencies in controls over the 
agricultural face of Haryana. 


Wheat (Triticum aestivum) 


Wheat crop has its own set of environmental conditions under which it grows most 
effectively. As a general rule, its cultivation is not profitable unless it is adapted to the 
area in which it is raised. The three groups of factors that largely determine whether it 
can be economically produced in a given area, and therefore control its distribution, are 
agronomic, social and economic. Wheat has a wide climatic and soil adaptation range: 
firstly, the more temperate conditions wheat prefers are found all over Haryana, primarily 
in areas with moderate temperature and under dry sub-humid and even semi-arid condi¬ 
tions (see Figure 46); secondly, the crop is grown in a variety of soils ranging from stiff 
day to sandy loam—the soil varieties which are encountered on a greater spread of 
Haryana (see Figure 49); and thirdly, a relatively low rainfall of 250mm on the crop 
will suffice. The moisture in the soil should be sufficient for an unchecked crop growth. 
Wheat is a very delicate crop, very sensitive to soil moisture deficit of winter, which is 
a usual phenomenon (see Figure 43). The crop has generally to be irrigated to get a good 
harvest as the rainfall at that time of the year is not adequate. Therefore, the bulk of 
the wheat hectareage has to be irrigated as illustrated in Figure 114 which exhibits the 
definite positive relationship between wheat and irrigation hectareage. Consequently, 
Triticum aestivum (the bread wheat) production is centred in the ‘Wheat Basket’ of 
Haryana comprising Kurukshetra, Karnal, eastern part of Sonipat, northeastern part of 
Rohtak and northern and northeastern parts of Gurgaon (Figure 115) where over 35 per 
cent of the total harvested hectareage is under wheat, as the rainfall and edaphic 
conditions and irrigation facilities are very favourable (compare Figure 115 with Figures 
23, 49 and 69). The interest in wheat cultivation declines with the decreasing rainfall and 
intensity of irrigation and the presence of sandy soils in the southwest, where it is under 
15 per cent. 


Wheat is the most important small-grain cereal crop in Haryana, and ranks first in 
area because a large hectareage of arable land is devoted to it. Further, it constitutes 
an important part of the state’s trade and commerce; it fits in well with most rotations; 
and it is the bread crop. It is primarily a cash crop in the ‘Wheat Basket’ and in the 
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Figure 114 
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central Haryana it is an important source of ready farm income. Wheat concentrations 
as demonstrated in Figure 116 are the familiar and expected ones in relation to rainfall, 
soil capability and intensity of irrigation. The outstanding wheat producing areas of 
the state are Thanesar, southern Gulha, northern Kaithal, northern and eastern Karnal, 
Panipat, Sonipat, extreme east of Rohtak and Jhajjar and eastern Ballabgarh and Palwal 
tehsils, where the wheat hectareage is over 40 per cent of the total harvested area. On 
the margins of this outstanding are areas of significant importance recording proportions 
between 26 and 40 per cent, while the outliers are encountered in Naili assessment circles 
of Fatehabad and Sirsa, Rangoi assessment circles of Hisar and Fatehabad, and Nehri 
assessment circle of Hansi. In the extreme northeast, central southwest and west the 
percentages are low (10 to 25 per cent), and in the southwest the interest in wheat cultiva¬ 
tion is very low (under 10 per cent) and even negligible, i.e. under 1 per cent. 

In 1961-64, wheat ranked third in hectareage in Haryana and occupied only 14.78 
per cent of the total harvested area. The area under wheat rose to 24.52 per cent in 
/ 1970-73. Irrigation schemes in the central northeast, eastern and western parts of the 
state have resulted in the opening to cultivation of large areas of relatively uuicached 
though fertile soils which had hitherto been unsuitable for agricultural development 
because of lack of water. Linked with the changes in the intensity of irrigation, the 
extent of the agricultural colonization of cultivable wasteland and the introduction of 
improved high-yielding alien seeds and methods of wheat farming, there have been 
considerable regional variations in the scale of change (compare Figures 116 and 117). 
The most dramatic increase in the area under wheat has been in central northeast and 
eastern parts of the state, i.e. in the ‘Wheat Basket’. 

Bengal Gram or Gram (Cicer arietinum) 

The major share of the area under pulses is formed by gram, which occupies 91.45 per 
cent of the total hectareage under food pulses; it therefore has a right to a separate treat¬ 
ment. Gram is the most important winter food pulse in Haryana and one of the three 
principal foodgrain crops (i.e. wheat, gram and bajra) of the state. Its cultivation is of 
vital importance in the cropping pattern of a farm in Haryana for enrichening soil feitility 
and for the protein ixttake of ruralites. As the gram plant belongs to the family of papilio- 
naceae, it plays a useful agricultural role in increasing the nitrogen content in the soil, and 
the well developed root system of the plant increases the aeration of the soil. From the 
point of view of soil management it constitutes an important chain in the rotational 
system of crops. It needs less moisture than the companion crops and may survive when 
others are withering. Unlike wheat, gram acts as an insurance crop requiring little care 
and as a useful catch crop on poor soils or in bad years. Mostly it is best suited to areas 
with low to moderate rainfall and a mild cold weather, and is generally raised as a dry 
crop on light alluvial soils, i.e. well-drained sandy loams or loamy saitds (compute Figure 
118 with Figure 49). But occasionally, under irrigation, it can be raised on clay-loams 
also. Where soils are dry, a light irrigation is sometimes given, taking care not to flood 
the field It is very sensitive to alkaline soils and high water table areas are not suited 
to its culture (compare Figure 118 with Figure 58). Rich irrigated soils are reserved for 
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wheat, so gram has to make do with light and very light soils. It can be successfully 
grown on poor soils under low rainfall conditions, where it is not possible or profitable 
to raise a wheat crop. It needs less care and fewer ploughings than wheat. Conse¬ 
quently, the distribution of areas of high gram concentration is contrary to the high wheat 
concentration areas (cf. Figures 116 and 118), The story is established by Figure 119 
which highlights that there is a negative relationship between the distribution of wheat 
and gram hectareage over major parts of the state except in the ‘Rice Bowl’ in northeast 
and in Palwal tehsil in southeast. 

In 1970-73, gram cultivation ranked second in hectareage and on an average occupied 
18.21 per cent of the total harvested area. Regional variation in the share is noticeable, 
ranging from under 5 to over 25 per cent. It is the most widely grown rabi pulse crop of 
the state and its area of high concentration (i.e. over 25 per cent) extends from the Narnaul 
undulations in Mahendragarh district to the Rohi assessment circle of Dabwali tehsil 
in Hisar district through the tehsils of Mahendragarh, Dadri, Bhiwani, Loharu, Bawani 
Khera, Hisar, Fatehabad and Sirsa with extensions into Rewari, Jhajjar, Hansi, northern 
part of Hisar, and Narwana tehsils (Figure 118); this belt covers the southwestern and 
central southwestern parts of the state and is disturbed by the Naili assessment circle in 
Sirsa where wheat and cotton are the dominating crops. Besides this belt, another 
block of high concentration spreads over the central Gulha tehsil where clay-loams 
with irrigation facilities are devoted to gram cultivation and the vacated paddy fields are 
recropped. It is better to have gram in rotation with rice, rather than wheat, for wheat 
is a crop levying more duty on soil moisture and fertility. The wheat yield in Haryana 
has declined steeply, despite crash programmes, extra dosages of fertilizers, campaigns 
for supplying extra power to tube-wells and releasing more water in the canals during 
peak periods. One major reason for the decline is the bad crop rotation: most farmers 
in the ‘Rice BowP (Figure 123) of the state planted exotic wheat into the fields just 
vacated by paddy. The successive sowings of wheat-paddy-wheat sequence in the same 
land lead to nutrient deficiency in the soil, which no quantum of extra-doses of fertilizers 
can make up. It is noticeable that in the rice-growing areas the concentration of gram 
culture is low and very low (5 to 15 and under 5 per cent), albeit environmentally the same 
areas are suitable for gram cropping. 

In 1961-64, gram ranked first in hectareage in Haryana and occupied 33.35 per cent of 
the harvested area. In general, gram cultivation has diminished in importance from 
33.35 per cent (1961-64 average) to 18.21 per cent (1970-73 average). The area under 
gram husbandry contracted significantly in Rohi assessment circle (shared by Dabwali 
and Sirsa tehsils), Bagar assessment circles of Sirsa, Fatehabad, Hisar, Bawani ( Khera, 
Bhiwani and Loharu, and Barani assessment circle of Hisar. In Naili assessment circle 
of Sirsa a dramatic contraction may be observed (cf. Figures 118 and 120). The 
diminishing importance of gram is due to the improvement and intensification of irirga- 
tional facilities and the introduction of high-yielding wheat varieties, which resulted in a 
shift of gram hectareage to wheat. Breeding of new strains enabled the introduction of 
gram to new areas in the southwestern sector of the state formerly considered unfit for 
grdm cultivation. 
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Bajra (Pennisetum typhoides ) 


At the head of the spike is a compact, rodlike concentration of grey grains, hence 
popular names, such as pearl millet or bulrush millet or spiked millet, are given to bajra. 
It is the most important millet crop of Haryana and occupies the. primary status in the 
state cropping pattern. Albeit, bajra gives good yield of a high protein heat-giving 
grain that stores well, suffering less from biological hazards than all other foodgrains, un¬ 
fortunately it is generally unpopular as a food and has little market. In spite of this fact, 
the advantage of this crop is that it succeeds in warm areas having low rainfall (under 
500mm) because it is a quick growing crop. It does best under conditions of intermittent 
light showers and benefits from bright sunshine, low humidity and considerable diurnal 
range of temperature during the growth period. It is a heat and drought tolerant crop. 
Heavy rains are disastrous during inflorescence because the pollen is washed away and 
many of the female flowers are not fertilized, thereby depressing the yield per unit area. 
Therefore, the crop is very fastidious about its climatic requirements. Consequently, 
specialization in bajra growing occurs in a climate that does not favour the growing of 
other crops during kharif season. Its concentration is a reflection of the distribution of 
rain, the length of rainy season, and the soils. It grows best on shallow well-drained light 
loamy or sandy soils, rather lacking in humus: generally comes up very well in poorer 
type of sandy soils requiring between 300mm and 400mm of rainfall. 


Bajra is grown on 16.47 per cent (1970-73 average) of the harvested area of the state. 
It ranks first among the millets and third among the foodgrains in terms of hectareage. 
Inevitably Figure 121 gives a perfect idea of the exceptionally high, very high and high 
bajra concentrations, which are primarily the result of climatic and pedological preferenc¬ 
es. Thus exceptionally high concentration (over 35 per cent), very high concentration 
(26 to 35 per cent), and high concentration (16 to 25 per cent) are found in the Bagar y 
sandy undulations and Tals of the southwest lying in Hisar, Bhiwani, Mahendragarh, 
Rohtak and Gurgaon districts. Concentrations of low (5 to 15 per cent) and very low 
(under 5 per cent) magnitude may be observed in southeastern, central and western parts 
of the state. In the ‘Rice Bowl’ of the state the bajra crop husbandry is completely 
absent (cf. Figures 121 and 124). Changes in the bajra hectareage have not been more 
marked because the overall decrease is proportionately very small, i.e. from 17.97 per cent 
(1961-64 average) to 16.47 per cent (1970-73 average). Significant contractions in bajra 
cultivation have been more wide-spread in Dabwali and northern part of Sirsa (cf. Figures 
121 and 122) due to improvement in irrigational facilities leading to a shift of the area 
from bajra to cotton. 


Rice (Oryza sativa) 

The rice enclosed in the hull is called ‘paddy’, it becomes ‘rice’ only after the hull has 
been taken off. The relative importance of rice as a vital staple food crop has already 
been alluded to, because the crop is of primary importance to support the millions in 
India. In the coastal regions of India rice has no competitor in its ability to support the 
dense population. In Haryana rice culture is of minor importance when compared with 
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the coastal regions of India, constituting a small area—indeed about 6 per cent of the 
total harvested area was seeded to rice during the 3-year period of 1970-73, which is 
much smaller when compared with the wheat hectareage of 24.52 per cent during the 
same period. 

The paddy hectareage is limited by rainfall and temperature. The crop requires in 
most instances a relatively high atmospheric humidity, an average temperature of 70°F 
and a well distributed rainfall between 1250mm and 1500mm during the growing season 
within the area of production and in tire catchment area of the streams and rivers furnish¬ 
ing water for irrigation. These very characteristics of rice climate exclude the cultivation 
of other foodgrains during the growing season of the rice crop. To the climatic require¬ 
ment must also be added an abundant supply of fresh water for irrigation where the rain¬ 
fall is under 1250mm. Rice thrives well on a variety of soils widely ranging from slightly 
acidic to slightly alkaline, particularly the heavy, compact and acidic soils having the 
ability to hold water over the surface for a considerable period, and providing a solid 
footing for power equipment where the crop is grown with the help of machinery. The 
heavy alluvial soils are more favourable than a lighter type, and there must be a sub-soil 
layer impervious to water underneath. Rice crop raised on clay and clay-loams gives 
high yields, but higher yields are obtained from slightly acidic soils. 


Some of the adaptations affecting the production of lowland rice in Haryana are 
precipitation, temperature and soil, and the most important one is the assured developed 
supply of agricultural water. The production of semi-aquatic gramineae plant is 
dependent upon an abundant supply of fresh water, as a depth of practically 15cm of 
water must be maintained for a period of not less than 75 days in the case of new strains. 
According to the 1970-73 average, rice occupied fifth position in terms of hectareage and 
as per 1961-64 average, its ranking status was seventh in the state cropping pattern of 
foodgrains. Rice is grown in northeastern and central parts of the state, but the bulk of 
the crop is raised on the low lying areas of the ‘Rice-Bowl’ of Haryana (Figure 123), where 
between 20 and 50 per cent of the harvested area is under rice culture. Therefore, rice 
husbandry in the state is of economic importance only in a restricted area. The intro¬ 
duction of paddy into the ‘Rice Bowl’ is associated with the significant development of 
tube-well irrigation because it can provide assured aquatic environment which otherwise 
is not prevalent in this area of dry climate. During early ’seventies, Thanesar, the 
eastern part of Gulha, the northern part of Kaithal, Karnal (exclusive of flood plain of 
Yamuna) and the extreme northern part of Panipat tehsils were the so-called ‘Rice-Bowl’ 
because it was the largest rice-producing area (Figure 124) leading in hectareage and 
production. Rice is much appreciated in this area aijd its cultivation is extending to 
otherwise useless waterlogged or saline-alkaline areas. Cultivation of this crop requires 
care and skill, so that often it is the more alert people who grow it. Thus in the ‘Rice 
Bowl’ tlie assiduous farmers grow it successfully. The rice culture as practised by 
progressive farmers has shown that yields can be much higher through well controlled 
agronomic practices and irrigation schemes, and could satisfy a much larger national food 
deficit in rice consuming areas. The fact that the ‘Rice Bowl’ is the foremost rice produc¬ 
ing area of the state does not mean that the inhabitants of that area subsist on rice. 
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This is not the case. 1 o all, rice is a cash returning crop, because inhabitants are wheat 
eaters. It is evident from Figure 124 that the production of rice is of local importance 
outside the ‘Rice Bowl’. This is not surprising in view of the agronomic requirements of 
the crop, intensity of irrigation in particular. As an illustration, Figure 125 highlights the 
definite relationship between irrigation and rice hectareage in the ‘Rice Bowl’ of the state. 


In Haryana, the area under rice cultivation has risen fairly from 3.58 per cent in 3-year 
period of 1961-64 to 5.76 per cent in 1970-73, which was expected. The factors that have 
a profound effect on the interest in rice cultivation are manifold, but the important ones 
are the accelerated tube-well irrigation, the reclamation of areas a-lfected by salinity- 
alkalinity and waterlogging, the agricultural colonization of the cultivable wasteland in 
Ciulha, northern Kaithal, western Thanesar and Karnal, and the development of market¬ 
ing facilities. A prominent increase may be observed in eastern Gulha, northern Kaithal, 
western Thanesar and Karnal tehsils (compare Figures 124 and 126): environmentally’ 
the area is ideally suited to rice. Virtually no interest in land was evident here before 
1951, when the First Five Year Plan was launched and concessions were granted for the 
agricultural colonization of the cultivable wasteland.. Throughout the ‘Rice Bowl’, agri¬ 
cultural research, plant-breeding and extension work—the vital underpinnings for both 
rice and wheat—were supplied to the progressive assiduous farmers by the state agencies, 
the State Directorate of Agriculture in particular. In retrospect it may be held that their 
efforts were often negligible in a relatively unaltered subsistence agriculture. This can 
in part explain the slowness of growth in the rural area until the boom of the 1960’s. 


Wheat-Gram Mixture (Goclwi) 


On an average, wheat-gram mixture occupies 3.69 per cent of the total harvested area. 
The regional variation in distributional pattern is conspicuous, and varies from 
negligible to over 12 per cent (see Figure 127), Among the inter-mixture crops in 
Haryana, this is the most significant combination of all and ranks at the top. A great 
preponderance of this mixture in areas where harvested land occupancy is over 6 per cent 
has threefold advantages: firstly, it helps in maintaining the soil fertility because of the 
opposing reaction of the crops on the soil; secondly, it is economical to utilise the soil 
moisture of kharij cropped fields for raising an additional crop with least irrigation; and 
thirdly, the risks of complete failure of crops caused by the fluctuation of canal discharges 
after September are minimised. The last two facts are of great importance, showing the 
significant contribution of the hectareage under wheat-gram mixture. A good amount 
of gram mixed with wheat is grown in soils which are too light for wheat. The combi¬ 
nation is harvested and mostly ground together, the resulting flour is an excellent food. 


The great dominance (over 12 and 7 to 12 per cent) of the combination, as exhibited 
in Figure 127, can be observed in Kalka, Naraingarh, western Ambala, Nuh and patches 
in Palwal-Gurgaon and northern Firozpur Jhirka. The light soils are devoted to wheat- 
gram and, where uncertain water supply prevails, the inter-planting of wheat with gram 
is preferred for increasing the crop maturity. Second in importance are the areas of 
northern Jagadhari, northwestern Nuh and southern Firozpur Jhirka where the propor- 


274 


MIN IST/fy 



Pattern of Distribution, Dynamism and Diversification in Cropping 


Figure 125 


HARYANA 


Isocorrelates 

Simple Correlation between 
Irrigation and Rice Hectareage 
(1970-73 Average) 




-+0-4 
00 
- 0-4 




r Values 

+ 0*8 
+ 04 
00 
-0*4 


Figure 125 


275 




































































minis 



atterns of Distribution, Dynamism and Diversification in Cropping 


Figure 126 


HARYANA 

Rice Hectareage 

(1961-64 Average) 




rv^v- 


E3 

□ 


As the Percentage of 
Total Harvested Area 

Over 22 

15 - 22 

7-14 

3 - 6 (State Average 3 58) 

Under 3 

Negligible 


276 



* ^ 


Figure 126 







































































































MINISr^ 



<SL 

Patterns oj Distribution, Dynamism and Diversification in Cropping 


Figure 127 


HARYANA 

Wheat-Gram Mixture Hectareage* 

(Gochni) 

(1970-73 Average) 


As the Percentage of 
Total Harvested Area 

Over 12 

7 - 12 K ~'v 1 

4 - 6 (State Average 3-69) 

1-3 
Negligible 


30 KM 


Figure 127 


211 










































































































































































<SL 


tions range between 4 and 6 per cent. The rice, cotton and green-fodder plots are 
recropped in rabi either with wheat-gram or pure gram, depending on the availability of 
land at the appropriate time of sowing. These fields have plenty of residual moisture 
which can be economically reutilized for the less demanding crops. Besides, with 
assured water supply, the fertile soils are sown with pure wheat, which can receive three 
to four waterings during the winter months. Eventually, the wheat-gram combination 
loses importance in the central northeastern and central southwestern parts of the state. 
In the west and southwest the importance of gochni is negligible because of light sandy 
soils with low moisture content-agronomic conditions favourable to gram culture. 
Changes in the proportion of the area under wheat-gram mixture have been more marked 
because of the extension and intensification of irrigation facilities in southern Jagadhari, 
Thanesar, Gulha, Kaithal, Karnal, Panipat, Gohana, Sonipat, and Pahval (compare 
Figures 127 and 128). The overall contraction is very significant, i.e. from 8.90 per cent 
(3-year average of 1961-64) to 3.69 per cent (3-year average of 1970-73), showing that the 
fields formerly occupied by gochni are now under wheat culture. With more significant 
sowing of wheat in the ‘Wheat Basket’ of Haryana, the wheat-gram mixture has become 
a minor crop. 

Sorghum (Sorghum vulgare) 

The word Sorghum is derived from the latin word Sorgo meaning ‘rising above’, 
that is, above other crops in the arable fields by its side. It is also referred to as the ‘giant 
or great millet’, being the largest of the foodgrains called millets both in terms of plant 
and grain. Its local name is jowar. The sweet sorghum is grown primarily for grain 
which may be used as feed and food by livestock and man respectively. 

Jowar yields well in areas of high rainfall but it is not popular because it stores badly 
and in such areas maize can be grown equally well, this competition limits the distribution 
of the former as a major and secondary crop. The sorghums (jowars), however, unlike 
com (maize), seem to have the ability to become practically dormant during periods of 
severe droughts and to renew growth, without much apparent injury, when conditions 
become more favourable (Wolfe and Kipps, 1970). Therefore, the adaptation of jowar, 
especially the grain type, to dry climates where annual rainfall is less than 750mm is well 
known, and it has a valuable characteristic of being able to withstand wilting when it is 
young because it has a large number of secondary roots per unit of primary root, a fact 
which makes the jowar crop to be more efficient in water absorption and storing for the 
drought period. The plant produces a very efficient rooting system which develops 
quickly and extensively and taps large areas of the surface layers of soils (Cobley, 1962). 
When the drought is broken, the wilted leaf will revive and begin to grow again, which 
maize crop cannot do (this was also the personal observation and experience of the author 
during the drought of 1974). Jowar is grown in those areas of Haryana where climatic 
conditions are too dry for maize or irrigated rice, and ideally where there is moderate 
amount of annual rainfall of 500mm to 700mm. The main concentration of grain jowar is 
in areas where the rainfall is insufficient and the temperatures are too high for satisfactory 
maize production (compare Figures 129 and 133). Except climatic differential prefer- 
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ences, jowar likes the same heavier soils as maize and thrives on soils ranging in texture 
from light sands to heavy clays. It responds to an abundance of organic matter and 
a liberal supply of plant nutrients in clay loam soils. 

In Haryana, in the areas under irrigation, jowar is grown in rotation with legume 
fodder crops and, under rainfed conditions, in rotation with gram. It tolerates alkaline 
or salty soils better than most crops, but is supposed to be ‘hard on the soil’. Wheat, 
gram and other crops, when grown on fields that have produced a crop of jowar the 
preceding year, usually yield less than on fields preceded by legumes. There are several 
reasons for the low yield of crops which follow jowar. In the dry regions the most 
important factor may be the complete exhaustion of soil moisture by it. Another is 
the formation of poor physical condition of the soil as a result of large clumps being 
held together by the fibrous roots of jowar. The consistent growth of the plant exhausts 
both the available soil moisture and the plant food nutrients, hence it is not recommended 
as a ‘crop in succession’. In spite of various drawbacks of the crop, it continues to be the 
most important one in Gurgaon, Rohtak and Jind districts, where the proportions vary 
from 6 to over 15 per cent (see Figure 129). 

On an average, there is 3.54 per cent of the total harvested area under jowar. However, 
within Haryana, its proportions vary from negligible at some places to over 15 per cent 
of the total harvest at others. Therefore, it is a major as well as secondary and minor 
crop within the borders of the state. In areas of very high concentration (over 15 per 
cent) and high concentration (6 to 16 per cent) its grain is used as a human food with 
bajra, while in areas of heavy irrigation it is an important source of livestock forage, 
fhe actual distribution of jowar hectareage in Haryana reflects its competition with the 
khctrif crops like bajra which is less fastidious to agronomic conditions as in southwest, 
cotton requiring more water but giving cash-returns in the Bhakra Canal irrigated areas 
ot Hisar district, rice giving good profit in the ‘Rice Bowl’ and maize in the sub-montane 
and piedmont region, or the farmers’ preference for leaving the land fallow for rabi 
crops like wheat, gram and oilseeds as in the south, southwest and west of the state. 
Figure (29 shows the notable concentrations of jowar (i.e. over 15 and 6 to 15 per cent) 
in southern Nuh, western Ballabgarh, northern Jhajjar, Rohtak, eastern Bawani Khera, 
extreme southwest of Sonipat and a small block in the central part of Hisar. Jowar 
proportions have some prominence in Narwana, Jind, Safidon, southern Hansi, Gohana, 
Sonipat, southern Jhajjar, Palwal, eastern Firozpur Jhirka and southeastern Gurgaon 
where the concentration ranges between 6 and 10 per cent. Elsewhere, the proportions 
are of minor or negligible importance. Significant areal contractions in jowar cultiva¬ 
tion may be observed by comparing Figures 129 and 130. The overall percentages also 
substantiate the same story: the decrease is from 6.80 per cent (1961-64 average) to 3.54 
per cent (1970-73 average). 

Barley (Hordeum xulgare) 

The area suitable for the profitable production of barley in Haryana is less extensive 
than that for wheat and gram (compare Figures 116, 118 and 131). Barley is only an 
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unimportant minor cash crop in the state, accounting for only 2.27 per cent of the total 
harvested area during 3-year period of 1970-73, exhibiting regional variations ranging 
from negligible to over 10 per cent. The significant hectareage is in Gurgaon and 
Mahendragarh (Figure 131). The reasons for the small area may be two-fold: firstly, 
agronomic conditions favourable for superior rabi foodgrains leave little room for barley 
cultivation; secondly, natural and socio-economic environments do not permit the barley 
culture. The regional variations and the main concentration of the crop in Gurgaon 
and Mahendragarh owe primarily to the foregoing enumerated reasons and secondarily 
to the inadequate water supplies in winter for wheat cultivation even on medium soils, 
which are ultimately devoted to barley crop, which adapts better to adverse agro-clima- 
tic conditions. 

The fact that barley is able to mature in a short season has won for it the reputation of 
being drought-resistant. This is not exactly the case; the crop is drought-escaping rather 
than drought-resistant (Klages, 1958). During its short period of growth it requires 
rather moderate temperatures; high temperatures induce premature ripening of grain, 
depressing the quality of the produce. High humidity hinders its proper maturation, so 
it demands less supply of moisture than wheat. Barley can be grown successfully in dry 
areas under unirrigated conditions. It is very rarely irrigated, except when sown inter¬ 
mixed with wheat. It is irrigated only when wheat needs water either due to rain failure 
or injudicious inter-cropping or improper conservation of soil moisture. Barley is a 
shallow root and quick growing crop. It is pre-eminently the crop of well-drained soils 
and generally grown on light soils. However, a good crop can be raised on all kinds of 
soils except those that are salt ridden, waterlogged and very light. It is a surface feeder, 
the roots are weak and do not penetrate deep into the soil. Thus it exhausts the upper 
soil layer without leaving any crop residue. It is believed that barley exhausts the soil 
sooner than wheat. Therefore, the wheat-gram or barley-gram intercropping is pre¬ 
ferable to the wheat-barley one. Heavy and medium soils are usually avoided and sandy 
soils are unsuited to barley production; thus barley is raised on light soils which are not 
fit for wheat cultivation. The optimum agro-climatic situations are encountered in 
Gurgaon and Mahendragarh, where a high quality of barley is grown. The Haryana 
barley is reputed for its good malting and brewing qualities mainly because of its well 
developed mealy grain and plump kernel. Samples of the Haryana varieties were 
supplied to the Research Institute of Brewing, London for valuation. The Valuation 
Committee of the Institute passed especially eulogistic remarks on the barley varieties 
of Haryana from Gurgaon district (particularly Rewari Variety—Rewari is now in 
Mahendragarh district after the reorganisation of district boundaries): ‘Would always 
find a market at price above average. Well worth growing on commercial basis’ 
(Ramdhan Singh, 1931). From the yield point of view, the six-row varieties grown in 
the semi-arid climate of Haryana are of premier types. Barley is widely grown on large 
hectareage in more favoured areas of Rewari tehsil and Gurgaon district. With state 
incentive this area may achieve a premium for malting-purposes-barley from the local 
brewery industry. Barley is used primarily as a livestock feed because it is the most 
dependable crop for feeding cattle. It is also used as a food crop, but occupies a rather 
minor place as a cereal for direct human consumption because of its inferiority to wheat 


283 


MiNisr^ 



"terns of Distribution , Dynamism and Diversification in Cropping 


HARYANA 

Barley Hectareage 

(1970 -73 Average) 


As the Percentage of 
Total Harvested Area 


Over 


3 (State 'Average 2-27) 


J Under I 
J Negligible 



J 

n. 

i 




iii 



1 


284 


Figure 131 



































































































wmsT^y 



Patterns of Distribution, Dynamu 


and the difficulty of making loaf from it unless mixed with wheat and gram 
flour. 


Being a hardy grain, barley does not require much ploughing as wheat does and is 
rarely manured. It does not compete for space with the rabi crops and, as a catch crop, 
it utilises those spaces which are not lit for wheat and gram cultivation. Albeit barley 
can be grown under a wide range of conditions, the existing pattern of distribution 
accords with its edaphic and climatic preferences. The chief areas of barley culture are 
in Rewari, Gurgaon, Nuh, Firozpur Jhirka and Palwal where hectareage is over 10 per 
cent or 7 to 10 per cent of the total harvested area (Figure 131). The crop attains some 
significance in cropping pattern with proportions between 4 and 6 per cent in northern 
Narnaul, central Mahendragarh and core of Jhajjar. The overall hectareage of barley 
has not greatly increased in Haryana; the total harvested area under barley in 1970-73 
triennium was 2.27 per cent as against 2.18 per cent in 1961-64. The significant increase 
can be observed in Rewari, Nuh, Firozpur Jhirka and Palwal (compare Figures 131 
and 132). 

Maize or Corn (Zea mays ) 

Maize is essentially a warm-season ( kharif ) crop and needs relatively high temperatures 
for optimum growth. Maize production per unit area is generally more dependent 
upon temperature and rainfall during the days immediately before and immediately 
following tasseling: the ideal during this critical 30-day period is said to be 4 to 5 inches 
(100mm to 125mm) of rain and a mean temperature of 70°F to 74°F (Hughes et al.,1 969). 
Heavy rain often interferes with efficient maize husbandry and the yield per unit area 
may be depressed on account of weed competition. A marked warm-season concentra¬ 
tion of rainfall and availability of adequate well regulated and assured moisture are 
therefore essential to high production. While maize makes specific moisture demands 
during its grand period of growth, the crop is very conservative in the use of water during 
its early phases of development. For best results with the hybrid maize crop the growing 
season should be 100 or more days in length with a mean warm-season temperature of 
around 75°F, and with night temperatures never falling below 58°F. It is necessary to 
point out that the slowing up of the growth of the crop is never occasioned by low 
temperatures in Haryana. In the Sub-montane and the Piedmont Plain regions of 
Haryana the favourable thermo-moisture conditions persist from July to October; in 
spite of this, sometimes excessive rainfall or the occcurrence of droughts damage the 
standing maize crop: a phenomenon common in monsoon rainfall. The maize plant, 
like most plants, does best on fertile, friable, well-drained loamy and sandy loam soils 
rich in humus that are neither too light nor too heavy: essentially it is a rich land crop. 
The light soils are not suitable for maize because they cannot give anchorage to the heavy 
plant against strong winds and heavy monsoon thunder-showers. To sum up: to yield 
well, maize requires a good soil, favourable temperature and reliable annual rainfall of 
over 750mm with an optimum of about 750mm during the period July to October (this 
would correspond to about 1000mm to 1250mm a year), edaphic and climatic conditions 
which are prevalent in the extreme northeastern part of Haryana. Yet sad-looking 
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stands of maize are a common sight occasionally throughout this area during the periods 
of long drought (observed by the author during the drought of 1974) and are frequently 
common throughout the areas of much lower rainfall. 

Its restricted area in Haryana is on account of its being fastidious in temperature, 
rainfall and soil requirements, and the competition from the other food crops. Maize is 
a demanding food cereal in terms of soil, moisture, irrigation, weeding and manuring. 
It is an exhausting crop, so much so that even the fertile soils require a considerable 
manure for a good harvest. It is not a surface feeder like barley, maize roots penetrate 
deep into the soil. For meeting their food requirements, the maize plants are set apart 
by thinning, thereby maintaining requisite crop spacing and plant population. Maize 
is a calling crop as at silking it calls for more water and high temperature and at ripening, 
for warm, bright and dry days. Vigilance is the most important item for the successful 
production of maize crop because it is susceptible to bird attacks. The ringing and 
musical sounds of the watchers in the early September mornings are a usual feature of 
the countryside. Its cultivation requires a lot of attention and careful culture in the form 
of weeding, thining and manuring. The art of maize cultivation is known to cultivators 
familiar with intensive modes of farming (Singh, 1974). Demanding, exhausting, calling 
and watch-compelling characteristics of maize culture are responsible for its minor 
status in the cropping pattern of the state. 

Haryana devotes 2.25 per cent of the total harvested area annually to maize. The crop 
is a minor one with a low status among the foodgrains. Throughout much of the maize 
growing area in Haryana, it is grown as an important food crop, and little of it moves 
away from the point of origin or out of the state: it is a popular winter staple food of 
inhabitants of the sub-montane, hilly and piedmont areas of the northeast, and it stores 
reasonably well. Yellow maize is widely grown in Haryana as it has more nutritional 
value than the white variety. It is the basic subsistence crop of the sub-montane areas 
of Kalka and northern Naraingarh, while it is a cash crop in the plain areas of Jagadhari, 
southern Naraingarh, Ambala and the Yamuna flood plain. Elsewhere in Haryana it 
is widely grown as a minor crop and in major parts of the state its status is negligible 
in the cropping pattern. Only a small proportion of the maize crop is grown as fodder, 
which is sweet, succulent and fit for feeding green or for ensiling. The crop is cut for 
fodder when tassels appear. 

Maize occupies large areas in sub-montane soil in Kalka, Naraingarh and northern 
Jagadhari because of good drainage on slopy lands. In these areas over 15 and 11 to 
15 per cent of the total harvested area is under maize culture and it is considered here as 
dominant and major crop (Figure 133). Additionally, the crop has an important status 
in the cropping pattern in the flood plain of Yamuna in Karnal, Panipat and Sonipat 
where it flourishes under irrigation. On the margins of these areas lie spreads of 
secondary importance where the hectareage varies between 6 and 10 per cent. It is 
noteworthy that the crop is practically absent in the arid and semi-arid climates and on 
the sandy, loamy sandy and sandy loam soils, indicating the decided agro-climatic pre¬ 
ferences of the crop. In southern Jagadhari tehsil, and the ‘Rice Bowl’ lying in 
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Kurukshetra and Kama!, the concentration of maize reflects both the ecological characte¬ 
ristics of the crop and the strong competition which it meets from sugar cane and rice. 
The concentration of maize cultivation declines along a trek from northeast to south¬ 
west corresponding to the distribution of rainfall and soil (compare Figure 133 with 
Figures 22 and 49). There is a little improvement in maize hectareage in the 3-year 
period of 1970-73 when compared with 1961-64, as illustrated by Figures 133 and 134. 

Other Pulses Excluding Gram 

Even though other pulses excluding gram may not claim a significant place in the all- 
Haryana hectareage or production, they have their own importance in respect of their 
suitability for particular rotations or crop-mixtures or their adaptation to special 
agro-climatic conditions; hence they are of considerable regional and local significance. 
These pulses figure prominently in crop-mixtures in Ambala, Karnal, Kurukshetra, 
Gurgaon and Bhiwani districts and enter largely into the daily diet of the ruralites all 
over Haryana, supplying the major portion of the protein requirements of predominantly 
vegetarian peasantry of the state. These are valued as delectable food for the human 
population and form an essential adjunct to most of the dishes of the rural population. 
Additionally, it would not be an overstatement if it is said that some of the pulses serve 
as excellent nutritious forage and grain concentrates in the feed of the large livestock 
population of the state, and some of them are superior green-manure crops adding the 
much needed humus and the major plant nutrients to the soil. 

There are many varieties of other pulses, chief among which in Haryana are Urd 
(Phaseolus radiatus, black gram, mash), Moong (Phaseolus aureus , green gram), Moth 
(Phaseolus aconitifolius , brown gram), Arhar (Cajanus cajan , pigeon pea, red gram, 
harbor ), and Masur {Lens esculentus , lentil): of all the other pulses (excluding gram) 
genus Phaseolus dominates the locale in Haryana. All of them furnish useful leguminous 
rotations for increasing soil fertility. This is due to the fact that pulses and other legumi¬ 
nous crops increase the amount of nitrogen in the soil. The beneficial effect of legumes 
due to an increase in nitrogen in the soil was recognised only in the middle of the 19th 
century. Till then it was not known what factor was actually responsible for improving 
the soil fertility, until the agricultural scientists discovered that the leguminous plants 
were capable of utilizing the nitrogen in the air and of transforming it into substances 
assimilable by the cultivated crops. It was discovered that it was the bacteria in the root 
nodules of the leguminous plants which played an important part in this transformation 
(Indian Council of Agricultural Research, 1970). Other pulses constitute a group of 
crops of the legume family which, with the help of the bacteria in their root nodules, have 
the power of fixing atmospheric nitrogen: being leguminoseae and nitrogenizers , they play 
a useful agricultural role in increasing the nitrogen content. Further, well-developed 
root-system of pulses increases aeration of the soil. The spreading habit of some of the 
pulses provides a good cover to the soil against excessive evaporation and erosion and 
they are thus evaporation-reducing and erosion-resisting crops, either when sown pure or 
in between the spaced rows of associated crops. From the point of view of soil manage¬ 
ment these constitute an important chain in crop-rotation and crop-mixtures. Pulses 
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generally need less moisture than the companion crops and may survive when others are 
withering. Therefore, these act as ‘insurance crops’ requiring little care and as useful 
cateli ciops on poor soils or in bad years. Thus the pulse crops are useful in improving 
the arable lands by increasing the nitrogen content of the soil, by drawing up the plant 
nutrients from the deeper layers, by serving as suitable green manure, and by acting 
erosion-resisting and evaporation-reducing crops. In spite of these facts, their crop land 
occupancy is only 1.70 per cent of the total harvested area, exhibiting their minor status 
in the overall cropping pattern of the state. This shows that there is scope of improve¬ 
ment in the crop rotation by adding pulses in the crop combinations in Haryana. 

Environmentally, too, sandy and excessively moist soils do not provide favourable 
edaphic adaptations for good yields of pulses. Other pulses do not compete for space 
with superior foodgrains. More than 85 per cent of them are rainfed. The soil and mois¬ 
ture requirements vary from pulse to pulse: light, low fertility status sandy soils having 
low moisture conditions for moth and clay loams with favourable moisture conditions 
lor urd. The requirements of moong and arhar lie in-between urd and moth. 11 rd, a 
most highly prized pulse ot all the pulses of the genus Phased us, prefers water retentive, 
stiff loamy or heavy soils and needs irrigation because of the soil moisture deficit during 
the kharif season throughout the state. Moong has restorative effect on the soil and 
does best on deep well-drained medium soils. It is largely grown as rainfed kharif crop 
on light soils in the southwest. Being drought-resistant, moth is an important crop for 
arid and semi-arid climates during kharif season. Urd and arhar are relished by human 
beings as a special dish, moong is recommended in the diet of the sick and moth is used as 
a green fodder lor livestock. Masur , a rabi pulse, requires fertile soil and considerable 
moisture. These requirements are met by the paddy fields, a very small proportion of 
which is recropped. In the ‘Rice BowT of Haryana it is preferable to have gram in 
rotation with paddy rather than masur , a crop levying more duty on soil moisture. 
Further, it is less paying than gram. Hence it may be said that the distribution of other 
pulses reflects their liking for edaphic and climatic environments and adjustment to the 
competition of cash crops and the preferences of the cultivators in Haryana. As a 
result, urd, arhar and masur are raised in the northeast and moong and moth in the south 
and southwest. The concentration of other pulses is significant in Kalka, northern part 
of Naraingarh, Ambala, the core of Jagadhari, southeastern part of Palwal, Loharu, 
northwestern part of Dadri and western part of Bhiwani where the proportions are over 
10 and 7 to 10 per cent (Figure 135). In the southern part of Naraingarh, southwestern 
pait ot Ambala and extreme eastern part of Thanesar the hectareage ranges between 4 and 
6 per cent. In the ‘Rice Bowl’, percentages are very little, i.e. 1 to 3 per cent, and else¬ 
where, the strength in the crop land occupancy is negligible and the actual production 
hazy. 

ft appears that in the immediate future, the pressure of population growing at a rate 
faster than ever before on the arable land available for cultivation is going to be such 
that there may be little scope for improving the protein derived from animal sources in 
the diet of the Indian peasantry. Indeed, it has been argued that from an economic 
point ot view, except in the case of milk production, conversion of grass into beef meat 
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may be a more uneconomical way of feeding the Indian population than feeding it 
directly from the products of arable farming by providing a balanced vegetarian diet 
combining pulse-derived and cereal-derived proteins in sufficient quantities: due 
attention must therefore be paid to enhancing the pJuse production. 

One of the major factors for the decreasing production of pulse crops has been their 
relegation to less favoured areas. This is bound to become more marked in the face of 
increasing competition from high-yielding varieties of cereal crops. One possible 
approach which agronomists are exploring is to fit the short duration varieties of pulse 
crops like moong or soyabean which can be fitted in the rabi zaid and kharif zaid periods 
respectively into the intensive rotation recommended for cereals. During the zaid periods, 
vast areas of land are lying unutilized in the northeast and central parts of Haryana, 
which if put under short-duration varieties of pulses would serve towfold purposes, viz. 
enriching of the soil and provision of proteins to the rural population at low cost. 

FOOD CROPS OTHER THAN FOODGRAINS 

Food crops other than foodgrains are edible oilseeds, sugar cane and vegetables, which 
account for 3.56,2.37 and 1.40 per cent of the total harvested area respectively in the state 
cropping pattern. Their distributional patterns reveal regional differences in concentra¬ 
tion as the climatic and edaphic requirements under which they are grown vary greatly. 

In spite of their cash-returning character, they occupy a minor status in the state cropping 
pattern, but at places achieve a significant economic importance, holding either major 
or secondary strength in the crop land occupancy. 

Oilseeds 

Haryana is not fortunate enough to devote a considerable proportion of the arable land 
to oilseed crops, which greatly strengthen the farmer’s economy and improve the soil 
fecundity and productivity. Oilseeds have long been planted for local consumption, and 
in the olden days the oils pressed from oilseeds were put to a variety of uses, such as 
lighting, cooking, etc. Today the oils derived are used both for edible and industrial 
purposes. Vegetable oils are increasingly used as lubricants, in soap making, and in 
varnish and paint industry. The residue after the extraction of oil, which forms oilcake, 
serves as a food for cattle or fertilizer for soil. The importance of oilseeds in the subsist¬ 
ence agricultural economy of Haryana is next to that of foodgrains. Not only do seeds 
supply an essential requirement in the nutrition of the farm economy, but they also are an 
important source of plant food: the effect of oilcake as a fertilizer lasts longer and fulfils 
role similar to that of pulses in fixing atmospheric nitrogen in soil and improving its 
fertility. The demand for oil compressed from oilseeds is increasing more rapidly than 
its supply, the primary problem is to increase production. It should be remembered 
that in India no expansion of the area under oilseeds at the cost of foodgrains can possi¬ 
bly be appreciated because of increasing population. The present problems pertinent 
to oilseed production are: first, how to increase the area under oilseed crops without 
encroaching on the foodgrain fields and second, how to increase the yields per unit area 
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and check the diseases and pests—agronomists in Haryana are after the solutions relat¬ 
ing to these twofold problems. 

Oilseed crops form a minor item if all-Haryana statistics are considered, and on an aver¬ 
age for the 3-year period (1970-73) 3.56 per cent of the total harvested area is devoted 
to oilseed crops. Nonetheless, there are areas in Gurgaon, Mahendragarh and Hisar 
districts where oilseed crops hold a significant position in the cropping pattern (see 
Figure 136). About 99.50 per cent of the area under oilseed crops is devoted to edible 
oilseeds, such as rape and mustard, groundnut and sesamum. The rest of the area is 
mainly under linseed. Further, considerably large area, constituting 95.00 per cent of 
the total area under oilseed crops, is under rape and mustard. 

The principal oilseed crops are Toria (Brassica campestris Linn, Indian rape), Taramira 
(Eruca saliva Mill., rocket) and Sarson (.Brassica campestris Linn. var. sarson): these are 
the chief rabi oilseeds collectively known as rape and mustard. Furthermore, groundnut 
(Arachis hypogaea ) is of negligible importance throughout Haryana, save the Piedmont 
Plain of Kalka, Naraingarh and Jagadhari covering the Seoty, Ghar and Kandi assess¬ 
ment circles where between under 1 and 3 per cent of the total harvested area is under 
groundnut. Groundnut is an important kharif cash crop, useful in crop rotation. 
Groundnut oil is primarily used in the preparation of vegetable oil. The deficiency of 
soil moisture and drought are sure to reduce the yield by cutting down food supplies 
to the plant, thereby making the groundnut setting suffer, a phenomenon common in the 
dry semi-humid climatic region of the northeastern part of Haryana. Alsi (Linum 
usitatissimum, linseed) is of very little importance in rabi cropping. Sesamum ( Sesamum 
indicum, till) yielding gingili-oil is grown everywhere in Haryana as a kharif crop with an 
extraordinarily minor status. Mention must also be made of cotton-seed, an important 
by-product in the cotton growing areas of Hisar district (see Figure 140). 

Too much, moisture is injurious to the rabi oilseeds and loamy sand is suited to their 
growth, but alluviums are preferred. Alluviums can not be spared for oilseed crops 
because of the importance of wheat and gram as rabi foodgrain crops in a nation where 
population pressure is increasing at a rate faster than ever before. Weather plays a 
decisive role in the pollination of rape and mustard oilseed plants' inflorescence, affecting 
yields. It is definite that very few insects come out to visit flowers on cloudy days and even 
if some insects do visit at all, they remain lethargic. The comparison of the number of 
visits by insects to an individual inflorescence on a cloudy and clear day, i.e. 3 and 153 
respectively (Mohammad Ali, 1931), reveals the wide gap in the number of visits. It 
therefore follows that the intervention of long spells of cloudy conditions during the 
blossoming period of rabi oilseed crops, particularly in November, would decrease the 
percentage of setting. The peasantry in the northeastern and central parts of Haryana 
sometime face the bad effects of the cloudy weather created by winter cyclones. Conse¬ 
quently, the yield is considerably reduced. The weather in the period following setting, 
i.e. in the month of December, is of importance in the development of pods. The demand 
for food materials required for filling up the pods is the greatest. The deficiency of soil 
moisture deficit is sure to reduce the production per unit area by cutting down food 
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supplies and by Increasing the liability of the crop to suffer from early frost during the 
month of January : a phenomenon usual in the districts of Gurgaon, Mahendragarh and 
Hisar where the soil is loamy sand. 

Soil moisture deficit, soil characteristics, intensity of irrigation, population density and 
the competition from other foodgrain crops play an important role in the zonation of the 
concentration of oilseed crops. These factors are responsible for a considerable regional 
variation in the crop land occupancy of oilseed crops from under 1 to over 1 i per cent. 
Very h/gh concentration (over 11 per cent) and high concentration (8 to 11 per cent) in 
northern part of Dabwali, Fatehabad, Rewan, northwestern part of Nuh, Firozpur 
Jhirka and southeastern part of Narnaul tehsils are observable and expected on account 
of favourable edaphic and climatic conditions for rape and mustard husbandry (Figure 
136). Other secondary strongholds (4 to 7 pet cent) are in Gurgaon, southern Jhajjar, 
eastern Bhiwani and Bawani Khera, southern Fatehabad, central and southern Dabwali 
and northern and southeastern parts of Sirsa. Elsewhere, concentrations are insignificant 
and negligible. The overall increase in hectareage under oilseeds is not of high magni¬ 
tude as the expansion is to the extent of only 1.92 per cent between 1961-62 and 1972-73. 

Sugar cane (Saccharum officinarum ) 


Of the many plants that contain crystallizable sugar or sucrose, from none other can it be 
obtained at so low a cost and in such a highly purified and concentrated form as from 
sugar cane. It is grown in Haryana since very remote times for making brown sugar by 
the peasantry in countryside. Wherever soil conditions and semi-tropical climate 
combine to favour sugar cane growth, supported with well-developed irrigation facilities, 
it has established itself as a major crop. Sugar cane is widely grown by peasants and 
farmers, who are pleased to grow a little for their own consumption as a sweet to chew or 
perhaps to make the rough brown sugar or gur, or for supply to the sugar cane crushing 
mills. Commercial production needs a large scale sugar cane culture feeding into a 
factory. 

In addition to a uniformly high temperature and ample sunshine allowing the plant to 
grow rapidly for 8 months or more, sugar cane requires more extensive favourable 
conditions, which are met either by abundance of moisture (1250mm to 1500mm annual 
water requirement) and humidity with a not too prolonged dry season or by well-develop¬ 
ed intensive irrigation facilities. Cool, cloudy weather, especially toward the end of the 
season, greatly interferes with the deposition of sugar in the plants. Sugar cane is 
tolerant of moderately acid to moderately alkaline conditions (Morgan et al> 1938) and 
can be grown on a variety of deep and friable soils having the ability to retain moisture 
and possessing the quality* of good drainage. Sugar cane grows best on well-drained 
medium heavy soils, such as loam, day loam including calcareous soils. It also does 
well on lighter soils having plenty of organic matter and moisture, sandy loams need more 
fertilizers and irrigations. A wet sub-soil retards the growth of the sugar cane, predisposes 
it to many diseases and tends to increase the salt content in the root zone which affects 
the quality of juice and the jaggery attempted to be made out of it (Aiyer, 1958): a fact 
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which is responsible for the small proportion of the arable area under sugar cane in the 
‘Rice Bowl’ of the state (compare Figures 124 and 137). 

Sugar cane is a demanding perennial crop calling for medium heavy loam, considerable 
moisture requirement and absence of frost and making a heavy demand on labour. It 
leaves the soil in a a poor tilth so that preparation for the next crop is laborious and 
needs heavy manuring. The crop is heavy on the soil and requires careful culture and a 
higher standard of crop husbandry, entailing intensive efforts on the part of the peasantry. 
Thus, the agro-climatic and socio-economic conditions are not in favour of sugar cane 
cultivation in major parts of Haryana which are otherwise situated environmentally in 
the semi-tropical climate. Albeit in northeastern and eastern Haryana temperature and 
edaphic conditions are closer to sugar cane ecological requirements, concentration is not 
so high because of moisture deficiency. Despite the revolutionary changes made in the 
methods of producing and handling sugar cane, in the varieties grown and in processing 
methods, the area under sugar cane has not increased much on account of moisture limita¬ 
tions. It has the highest water requirement of any common field crop, primarily because 
it is a perennial annual crop needing sometimes over 20 irrigations within a year. This 
establishes that sugar cane husbandry cannot vie with the less demanding and more pay¬ 
ing foodgrain crops. The greater part of Haryana’s production is derived from limited 
areas surrounding the sugar mills at Yamunanagar and Panipat-Rohtak, where propor¬ 
tions respectively are over 15 and 9 to 15 per cent of the total harvested area (Figure 137). 
Sugar cane has made for diversification on the otherwise all-wheat or all-rice lands in 
the northeast and eastern parts of the state. Its cultivation in the ‘Sugar cane Cells’ of 
the state is considered profitable owing to the readily available marketing facilities, 
coinciding with the principle of the need of movement-minimization for the location 
of an agricultural activity or a crop husbandry in which immediate movement at lesser 
cost needing lesser time is imperative. The reasonable hectareage (5 to S per cent) is 
encountered in the southeastern part of Palwal, the northern part of Jhajjar, the western 
parts of Rohtak and Gohana and the southern parts of Jind and Safidon: these are 
the areas where future prospects of the extension of sugar cane cultivation lie. 

Vegetables 

Vegetable crops are treated as a group in order to avoid the difficulty in mapping them 
individually and losing their significance in farming. The hectareage extent of each one 
is so small that their cartographic presentation becomes difficult. Vegetables should have 
emerged as an important element of horticulturing in response to growing demand for 
them in the expanding urban centres. Factors of transport and marketing become more 
relevant. It is not surprising that vegetable farming is not sufficiently important in Har¬ 
yana where intensive foodgrain culture is the mainstay of the peasantry. Lack of pur¬ 
chasing power of the vegetable products among the rural population, which accounts for 
dietetically deplorable situation amongst ruralites, unfavourable moisture conditions and 
the heavy pressure on arable land for foodgrains have proved obstacles in the 
extension of hectareage under vegetables, generally neglected as an occupation. The 
areas of significant importance where vegetables occupy over 5 per cent and between 
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Figure 137 
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1 and 5 per cent of the total harvested area (Figure 138) are in Ambala, the southwestern 
part of Naramgarh, the southern part of Jagadhari, Thanesar, the eastern part of Karnal, 

I ampat, the southern part of Safidon, the eastern and central parts of Sonipat and the 
northern extreme of Gurgaon. Favoured sites are along the Grand Trunk Road in the 
khaddar and bhangar areas, and surrounding the urban centres. 

FIBER CROPS 

From the standpoint of hectareage and value of production, the fiber crops are outranked 
by various basic foodgrain crops. The marketing of agricultural products in Haryana is 
dominated by the importance of four commodities, viz. wheat, gram, rice and sugar cane: 
most of these are localised in their concentration as previously discussed. However, 
cotton is regarded as an important cash crop of the state, concentrating in the district of 
H isar, the Cotton I ract’ of Haryana. Among the liber crops, in terms of area and pro¬ 
duction, cotton (Gossypium species) is the only important one, occupying 5.05 per cent of 
the total harvested area during the 3-year period of 1970-73. Another fiber crop, grown 
on a very small scale, is sannhemp (Crotalaria juncea), which is raised for domestic 
needs or for green manuring in irrigated areas. 

Cotton (Gossypium species) 

Cotton is the foremost industrial and cash-returning crop of the farmers, particularly in 
areas where it can be successfully cultured. It is by far the most important of all fiber 
crops in Haryana, because it is more widely used, hence more widely sold and bought than 
any other fiber in the state. Reasons for this are quite obvious: cotton goods are cheap; 
they can be utilized under a great variety of climatic conditions; and the fiber has excellent 
qualities with regard to strength, durability, porosity, etc. In addition to these qualities 
of the fiber one may be reminded of the economic importance of the other valuable by¬ 
products of cotton, such as the cotton-seed, which furnishes a protein concentrate 
cake and a high grade oil. To the fanners in the ‘Cotton Tract’ of Haryana the fiber 
means life, health, happiness and prosperity. In fact, all is well in the ‘Cotton Tract’ 
of the state where hectareage is over 15 per cent of the total harvested area (Figure 139). 
Cotton harvest is considered as the barometer that foretells economic prosperity in the 
countryside. 

The vital and determining factor in cotton cultivation is climate; even favourable soil 
conditions cannot compensate for unsuitability of the climate. Cotton is a dry-zone 
irrigated crop in Haryana because it is largely restricted to the zone of 300mm to 500mm 
rainfall. The ideal distribution of rainfall for cotton is of the thunder-shower type, rang¬ 
ing between 600mm and 850mm with several days of bright, warm weather between 
rains. Fortunately, autumn is the driest season practically all over the ‘Cotton Tract’. 
Rains at this time of the crop-season interfere with the maturation of the crop and cause 
discolorations of the lint. Excessive soil moisture and higher rates of transpiration con¬ 
stitute contributing factors determining the amount of shedding or the abcission of the 
immature fruits; In the early period of its growth it requires good moisture. At the 
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time of picking, sunshine and absence of rain are preferable, as the bolls will burst with 
sufficient warmth while they will be spoiled by excessive moisture. Albeit the crop is 
able to gain a place of importance in areas with considerable ranges and variabilities in 
annual and seasonal rainfall, it. is far less lenient with regard to variations in temperature 
conditions because the commercial cotton production is quite effectively determined by 
the average temperature of about 24°C to 27°C. In the ‘Cotton Tract’ of Haryana the 
temperature remains about 24°C and the absence of frost is a usual phenomenon during 
the period of growth. Eventually, the deciding factor for the intensity of cotton cultiva¬ 
tion in Haryana is the distribution and the amount of moisture. 

Though a sensitive plant, cotton is, of all summer-growing crops, the least affected by 
ordinary changes in the weather. Its long period of growth, fruiting and maturity affords 
it ample opportunity to recover from a number of temporary set-backs. During the 
protracted season from planting in April to the completion of harvest in November, it is 
exposed to many varieties of weather, and it seems to endure the bad as well as enjoy the 
good (Marbury, 1904). Being a long-season crop, the fiber is represented by a number of 
types varying considerably in their soil adaptations. It requires a soil having good mois¬ 
ture holding capacity and favourable drainage and aeration. Soils well supplied with 
organic matter arc, the most productive, albeit much of the soil in the ‘Cotton Tract’ of 
Haryana has serious humus-deficiency. Heavy clay soils tend to delay cotton maturity 
and to increase vegetative growth, with a consequent increase in insect damage. Water¬ 
logged and sandy soils are not to its liking. Moreover, it cannot be sown where the water- 
table is within 2 metres from the surface. In the ‘Cotton Tract’ the vast potentials of 
loam and soft loam and favourable temperature conditions could not have been exploited 
for cotton cultivation without developing an efficient, intensive and perennial net work of 
canals. Cotton is a maximum water-wanting kharif plant after sugar cane. It is con¬ 
sidered to be a perennial plant as it remains in the field for 7 to 8 months. The 
shortage of water supply prevents the drier parts of Hisar from being among the largest 
producers at present. There is every possibility of a further increase in the hectareage of 
the crop, as is exhibited by the returns of the period 1961-62 to 1972-73. In spite of this 
fact, the natural hazards encountered in cotton production areas of the state affect the 
economic status of the cotton grower. 


The progressive adoption of cotton growing depends upon a number of things: the oppor¬ 
tunities of effective transport, the ability of the traditional agriculture to adjust to the 
demands of a new crop. Most important of all, but most difficult to judge, is the 
willingness of the people to make the adjustments (McMaster, 1968). All this is true of 
the ‘Cotton Tract’ of Haryana where the assiduous inmigrants, familiar with irrigated 
cotton husbandry, brought about dramatic changes in the cropping pattern by introduc¬ 
ing cotton cultivation in place of bajra. 


The cotton plant requires a fine and porous seed bed. At least five to six ploughings are 
given before sowing. Judicious irrigation is one of the foremost requirements for cotton 
farming under drier conditions. The pre-sowing dose of water is heavy so that the soil 
may saturate thoroughly upto a considerable depth. Dry conditions for one month after 
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sowing are required, partially due to the sufficient soil moisture and partially in order to 
allow the roots to penetrate deep enough to utilize the thick layer of the soil for food, to 
tap the underground moisture so as to be less dependent on irrigation and to form a 
stronger anchorage for the heavy plant. The crop needs a water stress at the time of 
flowering otherwise a lot of shedding of buds, flowers and bolls will take place, resulting 
in depressed yields. It is an exhausting crop and thus needs proper soil management 
and careful husbandry. It is a demanding crop: needs well distributed moisture, even 
distribution of temperature and sunshine, fertile and well-drained loams, and labour for 
thinning, hoeing and picking. The thinning of the cotton plots is essential for getting a 
proper stand of the crop, it results in wide gaps stimulating soil erosion. Mixed cropping 
is therefore worth practising in order to overcome soil erosion. The kharif pulses are 
recommended for inter-planting to reduce the soil evaporation, soil erosion and to step 
up the soil fertility. 

In view of edaphic and environmental preferences of cotton cultivation, the concentration 
varies within Haryana from negligible to over 20 per cent (Figure 140). American cotton 
{Gossypium hirsutum) is suited to the ‘Cotton Tract’ covering about whole of the district 
of Hisar where there are dry conditions and soft loam soil. Elsewhere, cotton is grown 
entirely for domestic purposes; a poor variety of desi or indigenous cotton (Gossypium 
arboreum), a tough fiber crop, predominates in those areas where American cotton 
cannot be grown successfully for one reason or the other. The intensive production of 
cotton is concentrated in rather limited areas of the state and attains its highest intensity 
on the soft loamy and loamy soils of Hisar district, occupying over 80 per cent of the 
total cotton hectareage of Haryana. The soils here are fertile and have good moisture- 
retaining properties because of their crumb structure. Rainfall in the ‘Cotton Tract’, 
‘Wheat Basket’, ‘Rice Bowl’, and ‘Sugar cane Cells’ of Haryana is extremely variable. 
Years of plenty are followed by years of dearth, and drought frequently injures the crops. 
Considerable progress has, however, been made in irrigation developments to remedy this 
situation. Thereby, the leading areas of cotton production are Fatehabad, central part 
of Sirsa and extreme north of Dabwali where the hectareage ranges between 21 and 40 
per cent of the total harvested area (cf. Figures 69 and 140). The areas of significant 
importance (14 to 20 per cent) lie in Hisar, Hansi, Sirsa and Dabwali: these are the areas 
where, with improvement in irrigational facilities future prospects of expansion in cotton 
area lie. Patches of reasonable cropped land occupancy (8 to 13 per cent) are encoun¬ 
tered in the southern part of Sirsa, central part of Narwana and Hansi. Considerable 
gains in cotton area have taken place in Hisar district, particularly in Fatehabad and 
Dabwali, where the extension of Bhakra Canal and improvements in cotton cultivation 
conducted by the assiduous inmigrants account for the expansion (compare Figures 
140 and 141). The cotton cultivation has bright prospects in the drier parts of the west 
and southwest of Haryana, provided the irrigation facilities are made adequate and 
reliable and the yields are raised to justify them. Under the drier conditions, the applica¬ 
tion of ‘N’ fertilizers has been found to result in a marked increase in the yield of cotton. 
In the ‘Cotton Tract’ of Haryana these can be provided in three ways: by artificial 
manuring, by green-manure crops ploughed in situ and by crop rotation such as cotton- 
gram-cotton or cotton-egyptian clover or senji-cotton. The last two means can be 
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Figure 140 
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recommended, as these do not burden the pockets of the peasant-proprietors and also 
improve the economic position of the farmers. It would thus be seen that by a judicious 
combination of new cropping patterns and adequate fertilization or green manuring 
and plant protection, the agricultural production of commercial cotton could be consider¬ 
ably stepped up, particularly in the irrigated west and southwest of the state. 

FORAGE CROPS 


Next in importance to the Divine profusion of water, light and air—the physical factors 
which render existence of livestock possible-may be reckoned the universal beneficence 
of forage crops. Forage crops are more important than concentrates as the digestive 
organs of the ruminant farm animals require food in bulk: an animal can live and thrive 
on selected roughages but cannot survive on concentrates only, albeit these are more 
nutritious. Therefore, an ideal cropping pattern at farm should not only provide the 
food and cash requirements of the farmer and his family, but also the feeds and fodders 
needed by the farm animals. They are so intimately identified with the economic life of 
the peasants and farmers of Haryana that, in judging the utility of the existing agricultural 
economics or suggesting improvements, the requirements of farm animals cannot be 
| ignored for farm management in the case of sub-marginal, marginal and small-sized 
operational holdings which dominate in Haryana (see Figures 78 and 79). The cultiva¬ 
tion of cash crops at the cost of forage crops cannot be defended. Additionally, there 
are a number of complementary benefits from forage production other than the health 
giving feed provided to the farm animals at a low cost. For example, any increase in the 
production of foodgrains resulting from the nitrogen and organic matter additions or 
‘sod effect’ or other contributions of legumes to the yield must come from the foodgrain 
crops which follow the legume forages in rotation, such as egyptian clover fields sown 
with rice or cluster bean plots used for wheat cultivation. 


An appropriate quantity of fodder for the livestock a peasant-proprietor maintains can 
be had by devoting about 20 to 25 per cent of his cropped area to forage crops. This is 
,only possible if he cultivates the forage crops with a care equal to what he puts to food- 
grain, food and fiber crops. The present proportion of the fodder area is considerably 
.lower than the average requirement (see Figure 142). Any improvement in farm 
animals can follow only on the improvement in fodder supply as, in the realm of animal 
husbandry, better feeding is just as important a factor as better breeding. The grazing 
grounds are the other source of fodder supply. The grazings are a poor source on 
account of overgrazing and have dwindled in size in Haryana on account of the agri¬ 
cultural colonization of the cultivable wasteland. Therefore, the cultivated crops 
remain the major source of dry and green fodder supply. More and more land is being 
jput under foodgrains and other cash crops. The area under fodder crops, under such 
circumstances, cannot be increased. Even with the increasing irrigation facilities, the 
fodder area has contracted which is regrettable especially in a region where farm 
animals play an eminent role in farm management. In the present situation, the need 
lis to improve and grow such varieties and to follow such cultural practices by which 
peasant-proprietors may get xnore fodder per unit area spread over a longer time: this 
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programme can be implemented in the canal and tube-well irrigated areas, where bajri, 
mak chari and bar seem should be tried. This will have a far reaching effect on the 
farm economy by improving the health and efficiency of both milch and draught 
stock. 

The ratio of rabi forage hectareage to kharif is about 1 to 6. The meagre ratio of the 
rabi fodder is due to the scarcity of moisture and the competition of foodgrain crops for 
hectareage. Additionally, kharif forage crops, which are grown in the rainfed arable lands, 
possess certain hardy characteristics, viz. small moisture requirement and a long sowing 
period so as to take advantage of early or late rainfall. Early maturity of the kharif 
forage crops takes advantage of the short monsoon rain period and produces ample vege¬ 
tative forage growth in normal years and yields fodder even when rains are scarce. Major 
kharif green forage crops are sorghum (chari or jo war: small millets) grown throughout 
the state on sandy loam and heavy loam, bajri (small millet) grown in barani areas on 
loamy sand, teosinte or mak chari (Euchlaena mexicana) thriving well in areas wherever 
maize is grown, guara (Cyamopsis tetragonoloba , cluster bean) raised on well drained 
medium to light soil throughout the state with a major concentration in the southwest, 
and moth (brown gram) in the dry areas of the state. Green, nutritious and palatable 
forage crops constitute the basic feed of farm animals. Jowar is one sxich fodder, which 
is drought and heat resistant with a capacity to yield high tonnage. It is for these reasons 
that jowar is the most widely distributed kharif forage crop throughout the state. The 
important rabi green forage crops are barseem (Trifolium alexandrinum, egyptian clover), 
senji (.Melilotus parvijlora, Indian clover): both of these flourish in irrigated areas of 
medium to heavy soils. Egyptian clover enjoys the status of ‘King of forage crops’ on 
account of high yields of succulent, palatable and nutritious fodder. 

The high proportions (over 10 per cent) of the total harvested area under forage crops 
are encountered in the northeastern and central parts of the state where most of the 
forage hectareage is irrigated (Figure 142). In the southern parts of the state the percent¬ 
ages are under 5 per cent and elsewhere, between 5 and 10 per cent. The distribution of 
forage crops’ area is not spatially and temporally balanced and it is below the average 
requirement on a farm. There is thus a need for the rectification of the deficiencies in 
livestock feed and food by improving the grasslands on the one hand and by increasing 
the hectareage of forage crops on the other. Since there is heavy pressure of human 
population on the arable land, the forage crops have to be fitted in the existing cropping 
patterns in such a way that the foodgrain production is not adversely affected. These 
crops can be introduced in rotation with other crops in two ways: (a) by substituting a 
part of the area under main crops with forage crops and (b) by using short term fallow 
lands for zaid fodder crops and by increasing the area sown more than once. Adoption 
of high-intensity rotations including zaid forage crops leads to a high cash-returns but 
needs (a) availability of assured and developed supply of agricultural water, (b) avail¬ 
ability of seeds of quick-growing and short-duration varieties of foodgrain and forage 
crops with high yield potentials, and (c) higher investments on fertilizers. Therefore, for 
maintaining the standard of livestock and the importance of breeding tracts, practical 
steps are required to increase the lush green forage hectareage (a prerequisite tor White 
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Revolution’), to improve the yields per unit area, to introduce the high-yielding varieties, 
to cultivate perennial forage crops, to make good silage and to improve the stacking 
techniques for reducing wastage. Non-leguminous crops like bajra* jowar , bajri and 
chart, being less watery but more sugary, can be made into a good silage and it will be 
possible to bridge the gap of scarcity of green fodder, which is often experienced from 
May to June. Further, it is observed that a wider introduction of leguminous fodders 
into the agriculture of the state would effect a great improvement in yields of foodgrain 
and economic crops and in total production. More fodder for farm animals would 
mean more night-refuse forming farm-yard manure and enhanced fecundity of the 
arable fields. Such a change will provide sufficiently strong draught-force for intensive 
cultivation of the net area sown and a high-yielding milch stock for implementing the 
‘White Revolution’. 

PATTERNS OF CROP DIVERSIFICATION AND SPECIALISATION 

Diversification in cropping pattern means raising a variety of crops involving intensity 
of competition amongst field crops for arable land: the keener the competition the higher 
the magnitude of diversification. In the case of monoculture or crop specialisation— 
the ultra-simple cropping system—the competition for cropped land occupance is weak. 
The magnitude of crop diversification mirrors the impact of physical, socio-economic and 
techno-organizational influents but more strong are the physical environs. A study of 
the spatial patterns of crop diversification and specialisation is of vital importance in 
understanding the contemporary competition amongst crops for area, scope for rotation 
and effect on productivity. In general, it appears that keen competition, intensive and 
judicious crop rotation for the maintenance of soil fecundity and higher profits are 
associated with mixed cropping systems rather than with crop specialisation, but the 
choice of a cropping system is dependent primarily on physical variables and secondarily 
on technical and economic considerations. On the other hand, crop specialisation or a 
monoculture system leads to progressive reduction in yield or to the yield falling below a 
profitable level. 

The patterns of distribution of crops, when observed together and when the simple 
correlations in the spatial distribution of crops are quantitatively measured, reveal that 
in certain areas the statistical surfaces of crop concentrations of more than two crops 
do not overlap; on the contrary, there are areas in Haryana where there is considerable 
overlapping of the concentration of different field crops, hence highlights diversification. 

For investigation of the spatial patterns of crop diversification and specialisation in 
Haryana, Bhatia’s (1965) formula (in a modified form as given below) for ascertaining 
the crop diversification has been used. 


Index of Crop Diversification= 


Percentage of total harvested area under crops 
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Where ‘n’ crops are those which individually occupy 5 per cent or more of the total 
harvested area in the sample villages. However, when small areas growing a variety 
of crops are studied minutely, Bhatia’s formula stands in need of modification to fit in 
the scale of work. For example, in the sample villages lying in central and northeastern 
Haryana, the crops occupying 5 to 7 per cent of the total harvested area, except the ‘Rice 
Bowl’, are so significant in hectareage strength that the same attain a position in the crop 
structure showing a keen competition of these crops with the crops at the higher rungs 
of the ladder. Therefore, it will not be appropriate to exclude these crops from the cal¬ 
culation of the crop diversification index. Consequently, the limit is extended so as to 
cover crops having proportions of 5 per cent and over. The indices of crop diversifica¬ 
tion for all the sample villages have been calculated with this modified formula and 
mapped thereafter. The map thus prepared exhibits very significant spatial patterns of 
crop diversification. 

Figure 143 highlights four categories of variable magnitude of diversification in cropping 
pattern, viz. (a) areas of very low diversification, (b) areas of low diversification, (c) areas 
of high diversification, and (d) areas of very high diversification. In major parts of 
Haryana crop diversification is of very high and high magnitudes in contrast to the areas 
of rice-wheat-rice or bajra-gram-bajra rotation, where rather very low and low' magnitudes 
in diversification of cropping system are expected. In the ‘Rice Bowl’ of Haryana a 
preponderance of rice-wheat cropping system is observable on account of favourable 
terrain and soil conditions and the intensive developed water supply. The specialisation 
in the cultivation of the two soil exhausting and water demanding foodgrain crops may 
lead to agricultural disaster due to a progressive reduction in their yield per unit area as 
a result of the repeated crop-rotation. The second area of crop specialisation is in the 
southwest where bajra-gram cropping system shows areal concentration; the crop 
rotation is a soil enriching one. It is suggested that the prevalent cropping system of the 
‘Rice Bowl’ should be improved. The Directorate of Agriculture should formulate 
programmes which may lead to a higher degree of crop diversification and along with 
the twin king crops, legumes should be rotated. The best way is to remove the agronomic 
handicaps by introducing a higher degree of crop diversification in areas of crop speciali¬ 
sation. 
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CHAPTER VIII 


Regional Imbalances in Levels of 
food Crops Production 


O NE of the foremost challenges facing global humanity in general, and India in parti¬ 
cular, is that of the appalling increase in population along with a corresponding 
upsurge in food requirements. Acute food shortage still persists in certain parts of 
India, arising primarily from deficiency in production of food crops, despite the pro¬ 
totype successes accomplished during the period of the soi~disant Green Revolution. 
The deficiency is caused mostly by aberrant weather, particularly in years in which the 
monsoon calamitously fails. Additionally, the propitious circumstances in which the 
new technology thrives are not easily obtainable, inevitably there are constraints on its 
scope and progress, resulting in regional imbalances in levels of food production. By 
adopting modernization in agriculture all the advanced states of India have considerably 
stepped up their production and achieved surpluses. Whatever be the nature and 
dimensions of the upsurge in farming, there is no denying the upsurge in the coining 
of a plethora of coloured and high-sounding phrases, such as the new agriculture, the 
new strategy, the new technology, the agricultural revolution and, of course, the Green 
Revolution, phrases really new in the country at the onset that familiar enough to every 
one now and needing no explanation. Hence, one should proceed to analyse the regional 
imbalances in the levels of production of different crops. Finally, a combined over-all 
picture of selected crops is also necessary as it will help in the delimitation of ‘weaker 
areas’ and in the understanding of their future yield and production potentials. 

Taking an optimistic view, India on the whole may expect to have stability in surpluses 
very soon. A decade ago, we all read how the Green Revolution was going to bring 
about grain revolution in a food deficit nation, but now we are reading about food 
shortages. In 1967 anyone writing or talking of an agricultural revolution in India would 
have been deemed mad. The talk then was of famines, gloom was widespread, and the 
vulture was taken as the symbol of Indian reality. In a remarkably brief period there¬ 
after the pendulum, began to swing the other way, at a time when the Green Revolution 
surfaced. The erstwhile traditional agriculture practised by peasantry was transformed, 
and lamentation replaced by eulogy miraculously—for we are in the realm of ‘miracle 
wheat’ and, more doubtfully elsewhere but surely in Haryana, ‘miracle rice’. Miracles 
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of wheat and rice in Haryana are the result of increase in irrigation (a Reading input) 
and, more particularly, the interfusion of better agricultural practices, such as use of 
fertilizers, high-yield seeds, pesticides, etc. and the human element, which combinedly 
have paved the way to a more intensive resource-use. 

An observant foreigner will be impressed by the way the farmers use their physical 
resources in Haryana. The Green Revolution in the state is not a sudden development, 
but a process that started in ’fifties when land was allotted to most progressive displaced 
farmers (familiar with irrigated farming) from the canal colonies of Pakistan and new 
irrigation projects of magnificent scale, such as Bhakra-Nangal and Tube-Well Irrigation 
Projects, were launched. The age-old techniques have been refined and sharpened and 
the agricultural practices changed and adjusted to new innovations, thus improving the 
farm production per unit area per unit of time, particularly in the originally selected 
programme areas during the last decade through the Intensive Agricultural District 
Programme (IADP) where the process of modernisation has advanced further in recent 
years. Agricultural modernisation has by now spread to many other areas besides the 
IADP ones. On this score, therefore, the distinction between the ‘programme areas’ 
and ‘non-programme areas’ may become less marked. 


Though, by and large, the farmers do respond to the new farm technology in, Haryana, 
yet a large class of poor peasants leading a peasant way of life show comparatively signi¬ 
ficant inefficiencies in factor allocation and do not alter the opportunity and potentials 
to increase production by adding both leading and subsidiary inputs—or even knowing 
about the availability of such factors—because of physical and non-physical limitations. 
In such areas, southwestern and southern parts in particular, agriculture is still in a deplo¬ 
rable state. The Siwalik and the Piedmont Plain regions spreading in the northeast of 
the state along a northwest and southeast cross-section also have a low grade of agricul¬ 
tural production. A distinction between farmers using advanced farm technology and 
those not using it, has today acquired a social significance. In fact, in view of the emerg¬ 
ing dualism in the countryside, i.e. the co-existence of prosperous and dynamic (modern) 
and backward and stagnant (traditional) farming systems, it has become quite relevant 
to enquire into the reasons for the persistence of traditional agricultural practices even 
in villages and farming communities where the advantages of farm modernisation have 
been abundantly demonstrated. The problem is perplexing and responsible for increasing 
regional disparities in agricultural production per unit area per unit of time. 

Agricultural scientists and assiduous farmers in Haryana have responded energetically to 
the challenge posed by continued food shortage in India. Their researches and efforts 
in this field, have led to unprecedented increases in farm production with (a) use of 
exotic high-yielding seeds, (b) improvement in irrigation facilities for intensive 
resource-use, (c) use of optimum quantities of fertilizers, (d) application of pest 
control methods, (e) multiple and relay cropping, (f) development of infrastructural 
agricultural services, (g) soil and water management and conservation measures, 
(h) agricultural extension programmes for the training and education of tradition-bound 
farmers, (i) emphasis on research and its application, (j) Intensive Agricultural Area 
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Programme (IAAP) and Intensive Agricultural Development or District Programme 
(IADP), (k) High Yielding Variety Programme (HYVP), (1) Drought Prone Area Develop¬ 
ment Programme (DPADP), (m) Dry Farming Extension Programme (DFEP), and so 
forth. In spite of this, regional imbalances in the magnitude of accomplishments in 
farm production are not unusual in Haryana; these will be investigated in the sequel. 
When a new road or rail-road is built, as a rule it takes the peasantry affected some time 
to adopt it, which it does at a rate depending upon its attitude and receptivity. The 
backwardness of agriculture in a poor peasantry is frequently attributed to cultural values, 
viz. attitude toward work, thrift, industriousness, aspirations for a higher standard of 
living, etc. The positive cultural values strongly support the inference that certain 
farm communities in Haryana are remarkably efficient in allocating the factors at their 
disposal towards higher levels of farm production, which are further strengthened by the 
physical and socio-economic-organisational locational variables. The agricultural 
modernisation implies technological as well as organisational improvements and excel¬ 
lence. Where the organisational framework of agriculture is inappropriate, or where its 
operational efficiency is impaired by physical and socio-economic factors, disparities in 
the spread of agricultural modernisation and inequalities in the distribution of gains from 
superior farm technology will be unavoidable and bound to create regional imbalances. 

There cannot be any doubt that the hastened impact of intensive techniques (farm-size 
biassed variables) being adopted in agriculture has the effect of further aggravating the 
already inequitable distribution of wealth and income within the farm population, because 
agricultural developmental programmes strike more the rich peasants and even some 
gentlemen farmers—a new breed made up of retired military and civil servants, doctors, 
lawyers and business-men. As a matter of fact, with package practices, the better-off 
farmers become even further better-off and thereby are the recipients of developmental 
aids to even greater measure, while on the other hand, the worse-off fanners, being depriv¬ 
ed of such aids, become even less qualified to receive them. The fact remains that the 
overwhelming majority of small land-holders in Haryana do not have the resources to 
partake of this new package of practices, thereby in such cases production has crawled 
along or dipped. The growing regional disparities, with irrigated areas advancing 
steadily or rapidly and d-y areas languishing—in effect, the strengthening of the power 
of rich formers in the countryside in India, Haryana in particular—are observable where 
in major parts the activities thrown up by the Green Revolution have rescued agriculture 
from the limbo of ‘cow dung economics’, the time whereafter the new agricultural 
strategy was launched. It is to be stressed that capitalist agriculture is not yet wide¬ 
spread in India: that it is confined to a few states fortunate enough to have assured agri¬ 
cultural water and sturdy farmers over large tracts. Albeit Haryana is one of the 
fortunate states, yet there are disparities within the borders of the state implying that 
dramatic action is needed to prevent the smouldering embers of socio-economic in¬ 
equality. Producing more per unit area and per farm worker is the best way to reconcile 
the apparent conflict between output and welfare. 

Enormous upsurge in food production can be achieved with a two-pronged attack, 
namely (a) horizontal expansion of cultivation, and (b) improving farm production per 
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unit area per unit of time. Since the future of cultivated area expansion appears to be 
sombre in Haryana, primary reliance must be placed on increasing production by stepping 
up yield per hectare and improving intensity of cropping in the marginal areas, i.e. the 
weaker areas. 1 he basic means of accelerating agricultural productivity focus on the 
improved technology are: to exploit this technology, to get it to the attention and avail¬ 
ability of cultivators and to create socio-economic environs favourable to the adoption 
thereof. There is little scope for raising of food production per hectare in tradition- 
bound and subsistence foodgratn farming. The cultivator who farms as his forefathers 
did cannot produce much food no matter how rich the land or how hard he works because 
of the legacy of earlier primitive methods deployed in farming. The strong built-in 
resistor in traditional agriculture implies long-established routines and arts passed on 
from father to son by word of mouth and by demonstration with respect to all production 
activities. Introducing a new factor of production would mean not only breaking with 
the past bp.1 coping with a problem, because the production possibilities of the new factors 
may be subject to risks and uncertainties, particularly in areas where truant weather 
conditions and peasant way of life prevail (Schultz, 1964) (italics mine). A large class 
of peasantry in Haryana has been tilling the soil with traditional methods for generations, 
changes in agricultural technology have not dawned upon them and agricultural produc¬ 
tion is still leaning on old gadgets. While peasants differ appreciably from one another 
in respect of factors they own, in what they sow, and in the skill and art of cultivation, 
yet culturally, they have one fundamental characteristic in common, that is, they have 
for years not experienced any significant transformation in the art of crop husbandry and 
livestock raising. This means simply that cultivators of this class continue year after year 
tilling the same type of land with the wooden or iron plough drawn by a pair of bullocks 
01 he-buffaloes or a camel, practising the same crop sequence and using the same old 
techniques and rotations in farm production. 

IMPORTANCE OF THE ANALYSIS OF SPATIAL PATTERNS 

Ibe results of new agricultural strategy must be assessed to understand the regional 
differences in the past accomplishments and agricultural development, subsequently 
forming a sound basis for effective agricultural programmes, which may be able to whittle 
down the dependence on rainfall during the Fifth Five Year Plan. Additionally, the 
regional imbalances in farm production call for an intensive effort on the farm front so 
that per unit area yield disparities might be narrowed down. There is no doubt that the 
much-heralded agricultural revolution has arrived in Haryana, but in its scale and depth 
it has not affected all classes of farmers and areas in the state so much as to be called 
the agricultural transformation. It has so far been confined to a very limited area 
and farms, and it has affected only a few crops, the principal one being wheat. 
Hence, an analysis of spatial pattens of levels of agricultural production is significant 
for several reasons. First, it has already been observed that the all-Haryana 
picture masks many regional differences in the agricultural production and that 
for proper understanding of the situation, regional studies are indispensible. 
The present investigation is based on the estimates of community development 
blocks [Figure 1(c)]. Regional imbalances in the levels of agricultural production 
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will be recognised in those areas where the cropland occupance of each food crop is 
over 5 per cent or where these are both major and secondary crops. Second, in the age 
of specialisation a synthesis between the two subjects of geography and agriculture is 
urgently needed for well-guided and sound agricultural planning and implementation 
of package programmes in a country where farming is the mainstay of a large proportion 
of population and food shortage clouds are always hovering. Third, it has been recog¬ 
nised that the impact of the new strategy varies from block to block, depending on the 
variable combinations of physical environs and socio-economic, cultural and human 
circumstances. Finally, a survey of spatial differences in the levels of agricultural pro¬ 
duction might be useful for differentiating areas whose performances are poor in com¬ 
parison with others, in spite of the new agricultural strategy. Keeping these premises in 
mind, the writer has attempted in this chapter, first, to map, describe and analyse the 
disparities in levels of production per unit area per unit of time in food crops; second, to 
demarcate areas with relatively poor performances compared to others, and third, to 
examine the underlying truth that the agricultural revolution rests on a weak foundation 
and that dependency on capricious nature must be reduced. Accordingly, the strategy 
in farm production upsurge should be redrafted in the Fifth Five Year Plan (1974-79). 
At the same time the programmes should be flexible, and reexamined, readjusted and 
recasted in the light of past experiences and accomplishments. 

A NEW TECHNIQUE OF MEASURING THE LEVEL OF AGRICULTURAL 
PRODUCTION 

Major changes in the use of agricultural land in Haryana took place during the Plan 
Periods, particularly after the inception of the state in 1966. Some of these were due to 
the organised technical advances in agriculture, some to changes in the profitability of 
different agricultural enterprises, some to the receptivity and response of the assiduous 
farming communities, and the significant ones mainly to the expansion of irrigation 
facilities. These changes improved the use of the agricultural land and increased the 
yields per hectare, placing the agricultural progress on a permanent footing. In spite of 
this, there still are weaker areas in Haryana where level of agricultural production is 
much below the ‘State Index’. This is a common feature of the areas where farming is 
rainfed, particularly in the southern and southwestern sectors of the state. Before we 
delimit such areas and suggest any remedial steps to increase production in the marginal 
and potential ones, we ought to evolve some technique to measure the contemporary 
level of farm production. On account of its multitudinous utility many scholars in the 
fields of agricultural geography and agricultural economics have long been engaged in 
evolving methods to measure the agricultural efficiency (meaning the level of agricul¬ 
tural production) in the various parts of the world. There seem to be several 
methods adopted lor computing efficiency in agricultural production per unit area per 
unit of time; these fall within nine broad approaches, namely, 

(a) assessing the value of agricultural production per unit area; 

(b) measuring production per unit of farm labour; 
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(c) determining output in relation to input or input-output ratio and profitability of 
farming measured in terms of the return for the sum-total of human effort or paid- 
out cost in relation to the output (Khusro, 1964); 

(d) expressing production of agriculture in terms of grain-equivalents per head of popula¬ 
tion (Buck, 1967; E. de Vries, 1967; Clark and Haswell, 1967); 

(e) considering output per unit area or yields per hectare after grading them in ranking 
order, thereby deriving the ‘Ranking Coefficient’ (Kendall, 1939; Stamp, 1960; 
Shaft, 1960); 

(f) giving weightage to the ranking order of the output per unit area with the percentage 
share under crops (Ganguli, 1938; Sapre and Deshpande, 1964; Bhatia, 1967); 

(g) using the carrying capacity of land in terms of population (Stamp, 1958); 

(h) determining an index of productivity (Enyedi, 1964 and Shaft, 1972 and 1974); and 

(i) calculating the index number of agricultural efficiency by expressing the per unit area 
carrying capacity in terms of population of the component enumeration unit as a 
percentage of the per unit area carrying capacity for the entire region (Singh, 1972 
and 1974), involving lengthy and complicated calculations. 

Evaluation of the various approaches (Singh, 1972) to measure the agricultural perform¬ 
ances reveals that most of them suffer from some noted weaknesses. Keeping this in 
view, a new technique of measuring the level of agricultural production is adopted, i.e. 
The Crop Yield and Concentration Indices Ranking Coefficient. 

The level of agricultural production, as a concept, means the degree to which the econo¬ 
mic, cultural, technical and organizational variables (i.e. the man-made framework of 
farming) are able to exploit the physical resources of the area for agricultural production. 
The spatial variations in physical output from the soil are the result partly of natural 
and environmental circumstances and partly of the Combinations of human activities. The 
regional differences i n yields per unit area per unit of time mirror the magnitude and the 
direction of the inter-play of a multitude of factors. Furthermore, the level of agricul-' 
tural production is a dynamic concept, as any modification in the physical and improve¬ 
ment in the non-physical bases of farming, both effect increase in agricultural production 
per hectare. The spatio-temporal characteristics of the level of agricultural production 
provide a. rational base for future orientation in agricultural planning. The pattern of 
change, in relative terms, is a valid index of the agricultural developments in the past. 
Further, it can be used as an effective measure for delimiting the weaker areas where even 
during the plan periods agrarian developments could not bring about significant changes 
and modifications in crop-structure and hence in agricultural production, and which may 
thereby be termed as ‘weaker areas’ of the State. 

In order to reckon the regional differences in Levels of Food Production and to delimit 
the weaker areas from the point of view of agricultural production, it is enough to focus 
attention only on the important food crops of the state, such as wheat, gram, bajra, rice. 
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jowar, maize and sugar cane, since they are the dominant, primary and secondary crops 
in terms of agricultural land occupance. The average food crop yields and proportions 
of these crops in the total harvested area have been used as twin-elements for measuring 
the index of the level of food production. For an objective measurement of the level, 
the relative crop yield and concentration indices arranged into ranking order and com¬ 
puted into average ranking coefficient would give a measure which we may call The Crop 
Yield and Concentration Indicts Ranking Coefficient. The procedure may be expressed 
as under: 

Y a 

Y: =5 —~ X 100 


Where %’ is the crop yield index, *Y. ’ is the average yield per hectare of crop ‘a’ in the 
component enumeration unit and ‘Y a ’ is the average yield of the crop ‘a’ in the entire 

r 

region or the state. 

Pa 

C, =-p 1 x 100 

a 

r 

Where ‘C ’ is the crop concentration index, ‘P„ ’ is the percentage strength of the crop ‘a’ 

1 C 

in the total harvested area in an enumeration unit, and ‘P a ’ is the percentage strength of 

r 

the crop ‘a’ in the total harvested area in the entire region or the state. 

Crop Yield and Concentration Indices thus derived for all the community development 
blocks and for seven food crops are ranked separately. Yield and concentration ranks 
for individual crops are added and thereafter divided by 2, thus giving The Crop Yield 
and Concentration Indices Ranking Coefficient. The equation is: 


Crop Yield and 
Concentration Indices 
Ranking Coefficient for 
Crop ‘a’ 


Crop Yield Index 
Ranking of Crop ‘a’ -f- 


Crop Concentration 
Index Ranking of 
Crop ‘a’ 


The results thus derived will give us an idea of the level of agricultural production: the 
lower the ranking coefficient, the higher the level of agricultural production, and vice 
versa. This method takes into consideration (a) the average yield per hectare of food 
crops, and (b) the harvested land occupance of food crops which constitute about 77 
per cent of the total harvested area and contribute 70 to 80 per cent of the calories in the 
diet of the people in general but the ruralites in particular. Further, a due weightage is 
given to the yield index of different food crops with the crop concentration index ranking 
(harvested area of a crop matters in giving weightage to crop yield index ranking because 
hectare yield is related to harvested crop-cuttings). The ranking correlation coefficients 
of yield-index ranking and concentration index ranking of the food crops have been 
considered in this investigation; the results highlight that both yield and cropland 
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occupance correlate perfectly because the value of r is over 0.5, thereby a neglect of the 
latter in weighting the yield index ranking is not desirable. For example, a component, 
enumeration unit has occupied first rank for crop ‘a’ on the basis of yield index, but 
only a fraction of one per cent of cropland is devoted to it. It is obvious that a crop 
whose agricultural land occupance is negligible would contribute insignificantly to 
farming efficiency of an enumeration unit even though it may be ranking very high 
in yield index ranking. 

Ranking coefficients for an individual crop are arranged in ascending order and the 
coefficients are divided into four categories, i.e. two above and two below the ‘State 
Ranking Coefficient’, giving four grades of the level of production, namely, very high, 
high, low and very low. The same procedure has been adopted for the rest of the crops. 
The overall ranking coefficients have been derived by adding the ranking coefficients 
of all the food crops for each community development block and dividing by ,‘n’ where 
‘n* means the number of food crops having percentage strength above 5 per cent in 
the total harvested area. The results thus derived are mapped in Figures 144 to 151 
exhibiting the regional imbalances in the levels of production of an individual food crop 
or levels of overall productivity. These are followed by discussion of the spatial varia¬ 
tions in the Firm production in Haryana by keeping in mind the salient characteristics 
of the influents, viz. physiographic, climatic, edaphic, hydrological, socio-economic, 
technical-organizational, etc. which have been already mapped, discussed and correlated 
in Chapters 11 to VII. 


DISTRIBUTIONAL PATTERNS OF LEVELS OF PRODUCTION OF FOOD 
CROPS 

That agriculture in India, Haryana in particular, has undergone and is still undergoing 
an upheaval, is no longer in doubt. The application of the scientific farm technology 
to the production process has brought about a host of changes that are surely the van 
of many more. In some parts of the countryside in the state a new sense of initiative and 
optimism is palpable: this indeed is attested by islands of progress in the intensively 
irrigated areas of central northeastern Haryana. On the other hand, the Bagar in south¬ 
west and the Siwaliks and the Piedmont Plain in northeast are still characterised by 
agricultural primitivism and almost unrelieved poverty. 

The physical resources available to a community or in a region will largely 
determine the potential for benefiting from the high-yield exotic variety technology. 
Soil, climate, topography, irrigation facilities, population densities, and marketing 
facilities all vary between community development blocks. These physical and locational 
factors in part determine the relative success of the new technologies. The most signifi¬ 
cant breakthrough over the past decade or so has been the development of production 
systems in wheat and rice, the two pivotal foodgrain crops, from an unsteady infancy 
to a vigorous adolescense in the ‘Wheat Basket’ and ‘Rice Bowl’ of the state. A look 
at the adaptability and regional differences in the production of these systems may 
help to classify the effects on farm income growth and to delimit the weaker areas. 
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Not only do the net area sown and harvested area vary in extent and composition, they 
also markedly vary in productivity. The ranking coefficients of the yield and crop 
concentration indices as exhibited in Figures 144 to 151 vary and the regional patterns 
of each crop and over-all production differ regionally; these have been interpreted in 
the ensuing pages. 

(a) Levels of Wheat Productivity 

Despite the serious socio-economic-organizational limitations of the new agricultural 
strategy, one thing is clear: the wheat revolution was a reality and was beyond any expec¬ 
tation because of the available ingredients for the new technology, such as new high- 
yielding alien varieties, concentrated doses of fertilizers, assured sources of perennial 
canal and tube-well irrigation—no one can deny their effectiveness. The impact of the 
farm technology, is best seen in the hotbed of the Green Revolution, i.e. the ‘Wheat 
Basket’ of the state comprising the districts of Kurukshetra, Karnal and Sonipat, and 
additionally in northeastern Gurgaon and isolated islands where the levels of wheat 
production are very high and high (Figure 144). There, an innovation-minded group of 
farmers has in a few years succeeded in translating larger crops and incomes into a 
new way of life. More precisely, they planted over 75 per cent of the land with ‘miracle’ 
wheat varieties; increased the number of tube-wells for irrigation; virtually tripled the 
consumption of fertilizers and almost doubled the yield. For this the assiduous farmers 
of Haryana deserve much credit, but they were fortunate in a remarkable set of partners: 
the Ford Foundation, which pioneered and demonstrated the utility of the new farm 
technologies; the Rockefeller Foundation, with its valuable work in developing the Mexi¬ 
can ‘dwarf’ wheat varieties upon which the wheat revolution is based; the Haryana 
Agricultural University, which has rapidly become the centre of dissemination for new 
varieties; and finally, the great effort of the central and state agencies which in a variety 
of ways helped to provide the inputs and to implement the Intensive Agricultural 
Development Programmes upon which the upswing in productivity rests. A study of 
the Green Revolution in Punjab and Haryana has indicated that apart from the introduc¬ 
tion of Mexican wheat material and new farm technology, which are the major factors, it 
is the human element as well, i.e. the efficient- and innovation-minded peasantry 
familiar with irrigated wheat-culture, that has played an important role in the wheat 
cultivation. 

Still in Haryana there are great spreads in northeast and southwest where the levels of 
wheat production are tow and very low because the essential monetary-inputsof fertilizers 
and pesticides and the right amounts of water at the right times through irrigation are 
beyond the financial resources and access of most peasant-proprietors. Additionally, 
agronomic influents impose some restrictions on the levels of wheat production in the 
extreme northeast, central southwest and southwest of Haryana. The expansion in 
wheat area and increase in wheat production have been quite significant in the ‘Wheat 
Basket’, and now it is desirable that emphasis should be laid more on improving wheat 
husbandry elsewhere, i.e. in the southwest and central southwest where the agronomic 
environs are similar to the ‘Wheat Basket’ area. On the whole, wheat production is 
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Figure 144 
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extraordinarily significant and exemplary when compared with production of rice. 
Whereas wheat has been a success story par excellence , rice can claim no such distinction. 

(b) Levels of Gram Productivity 

Figure 145 based upon ranking coefficients calculated by taking into account yield and 
concentration indices of gram, bring out the general patterns of the regional imbalances 
in the levels of gram productivity. The regional variations show that the area of high 
level of gram production includes most of Rohtak and Hisar districts with additional 
patches in the districts of Ambala, Kurukshetra, Jind, Bhiwani and Gurgaon. This area 
coincides with the area of loamy sand and moderate to low intensity of irrigation. The 
area of very low level of production occurs in the southern part of Haryana and in the 
southeastern Jind and northern Ambala where local factors such as poor soils, 
relief and very low intensity of irrigation affect the level of gram production. Else¬ 
where too, the level of production is low. In these areas the level of gram production 
per unit area per unit of time can be raised by the use of improved agronomic practices 
and improved seeds. Research on gram has been in progress in the gram growing areas 
in order to evolve improved varieties for cultivation under different physical environ¬ 
ment. It is likely that the modern varieties bearing more pedicles and resistant to 
drought and blight may turn out to be better here. This brief assessment of the level 
of gram production in Haryana reveals that despite favourable environs the peasantry 
is getting only a small return, particularly in Gurgaon, Mahendragarh and Bhiwani 
districts. This opens up a further line of investigation and perhaps indicates the need 
to focus attention on the weaker parts, where, with improved agronomic provisions, the 
level can be upgraded, particularly in the case of gram which is a second ranking crop 
at the state level. 

(<?) Levels of Bajra Productivity 

The distributional patterns of levels of bajra productivity as portrayed in Figure 146 
show that the major parts of Mahendragarh, Bhiwani, Rohtak, Sonipat, Jind and eastern 
Hisar have very high and high levels of bajra production, which are above the state level. 

In Gurgaon, western Bhiwani, western and central Hisar the productivity is low and very 
low. The differences in soil fertility and management of bajra crop are reflected in 
regional patterns of the levels of bajra production. There is scope for accelerating 
its production in the southeastern and western parts of Haryana by the use of high-yield¬ 
ing seeds and by following improved manuring and cultural practices. In areas of high 
and very high levels of productivity, bajra crop is sown after several ploughings and 
application of farm-yard manure making a fine seed bed ensuring good germination. 

More than 85 per cent of the bajra is matured under rainfed conditions, the crop has 
hardly been touched by the transformation in agriculture, which is a long-drawn out 
affair. That the total rate of physical output is still much below that anticipated, is a 
matter of concern. A monsoon failure to which Haryana is so prone might slow down 
the progress of the application of new strategy still further in the package programmes of 
bajra production, but it would not be fatal because of the drought-resistant nature of the 
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Figure 145 
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crop. On the whole , in recent years the develomnent of new strains and the improve*' 
meat in dry fanning techniques have improved the level of bajra productivity, but there 
atill are the areas where bajra, though an important crop, has an insignificant status in 
level of production. 

(d) Levels of Rice Productivity 

One observes that rice is a far more important foodgrain than gram and bajra in the 
districts of Kurukshetra and Karnal, the ‘Rice BowP of the state. In the same region 
in parts it equals wheat in hectareage. Figure 147 highlights the fact that the level of 
rice productivity is very high in those parts of the state where rice concentration is 
significant. On the northern and southern margins of the ‘Rice Bowl’ the production 
level is high, i.e. above the state level. Elsewhere, the productivity is low and very 
low. The yield is very high in the ‘Rice Bowl’, where improved strains and methods of 
rice culture in reclaimed lowlying waterlogged areas and the enterprising farmers are 
responsible for its emergence as an important paddy area in North-West India. Pheno¬ 
menal harvests have been procured in the areas which are under the Intensive Agricultural 
Development Programme (IADP). It has been observed that a few rich and 
enterprising farmers have been benefited from the High Yielding Variety Programme 
(HTVP) while leaving the poorer ones no better-off than before; that would not only 
help to perpetuate, but even aggravate existing imbalances in levels of rice production. 

The spectacular advances in high-yielding seeds have been confined to wheat and if rice 
productivity had shown any advances comparable to wheat, India would have been self- 
sufficient in foodgrains by now. The principal reasons for the disparity in performance 
is that tested and proved new varieties are still in the making, tlHr results not so striking, 
and that, generally speaking, rice varieties demand a greater number of favourable 
environmental conditions; they are susceptible to pest and disease, the knowledge 
of which is still inadequate. All of this is true, but it should not blind us to the fact that 
unprecedented changes are afoot in rice productivity in the ‘Rice Bowl’. 

Specially in paddy there seems to be an urgent need for evolving new varieties, crossing 
the beneficial strains of the alien, such as short statured and short duration, with the 
better and superior grain characteristics of the local improved seeds. But such seeds 
would provide spectacular harvests only under optimum agronomic conditions. In this 
respect much will depend upon the ability of the agricultural scientists in propagating 
strains suitable for Indian contexts, particularly to be introduced in the ‘Rice Bowls’ 
of India. 

(e) Levels of Jowar Productivity 

Jowar is not one of the most widely grown grain crops of Haryana and its area of con¬ 
centration extends in a northwest and southeast cross-section stretching from the district 
of Gurgaon through Rohtak-Sonipat to Jind and extreme eastern part of Hisar. It is 
apparent from Figure 148 that in the central part of the belt covering most of Sonipat, 
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Rohtak and southern Jind the level of productivity is very high and high on account 
of sandy loam and loamy soil. In addition to this, the improved dry farming techniques, 
assured supply of agricultural water, at places the human element and the use of new 
strains of seed, proper doses of fertilizers and modern methods in jowar-husbandry 
are responsible for a higher production per unit area when compared with the state 
level. Elsewhere, the levels of production are low and very low due to agronomic limita¬ 
tions and the competition for space with other grain crops. Despite various hurdles, 
jowar continues to be a most dependable nutritious grain and forage. The improvement 
of the crop has received a good deal of attention from the Millet Research Section of the 
State Agricultural Department and University. Improved varieties which give large 
yields per unit area per unit of time, have been developed and recommended to the far¬ 
mers for cultivation. A dwarf variety has been introduced which is completely covered 
with husk and, therefore, suffers least from the depredation of birds. Still there is a 
great scope for increasing jowar production in the southeastern and northwestern parts 
of the belt by organising jowar production technology which should be considered on 
priority in the Fifth Five Year Plan agricultural development programmes. 

(/) Levels of Maize Productivity 

On the whole, in the principal maize growing area lying in the northeast of Haryana, the 
level of maize production is very high. Similarly, in the eastern Karnal and northern 
Gurgaon the levels of productivity are both high and very high. In the southwestern 
Kurukshetra and central eastern Jind the level of production is comparatively high; 
elsewhere in a very few parts it is below the state level (Figure 149). This reveals that the 
maize yield-performances are very poor in the areas where its land-occupancy is under 
5 per cent of the total harvested area. Maize, being a minor and secondary crop in 
Haryana, has not received much attention from the farmers, though it was the first grain 
crop in India to have modern high-yielding varieties, because of its being a crop sensitive 
to either accelerated or de-accelerated monsoon or aberrant weather, and waterlogging 
or diseases. Therefore, it is not an attractive crop from farm-project point of view and 
the author’s personal experience confirms the same. 

(g) Levels of Raw-Sugar (Gur) Productivity 

In Haryana the production of raw-sugar (gur) per unit area per unit of time is pitifully 
low, averaging about 4500 kilograms per hectare, which is nearly 25 per cent of the 
exceptionally high standards of Java and Hawaii where extremely high yield-efficiency 
prevails as a result of application of proper doses of fertilizers, developed irrigation 
facilities, careful selection of seed and skilful cultivation. The level of raw-sugar (gur) 
productivity is very high in areas—where sugar cane is a major as well as secondary crop 
—comprising northeast of Kurukshetra, southeast of Ambala, southern Karnal (covering 
Panipat tehsil), Sonipat and major parts of Rohtak (Figure 150). These excellences 
surround the sugar factories in the state. During recent years, careful culture of sugar 
cane, by using high-yielding varieties and artificial fertilizers, controlling pests and 
regulating irrigation, has improved its level of productivity, placing these areas above 
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Figure 149 
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Figure 150 
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the state level of production. There are a very few patches where the level of production 
is low and very low on account of unfavourable agronomic conditions. 

PATTERNS OF OVERALL LEVELS OF PRODUCTION OF FOOD CROPS 

Figure 151 attempts to show the Clubbed Crop Yield and Concentration Indices Ranking 
Coefficients of selected food crops, thus giving the patterns of overall levels of agri¬ 
cultural production. Regional differences can be explained by reference to the 
divergencies in physical, socio-economic, cultural and techno-organizational variables. 
In areas of ideal conditions the level of farm production is high, while in areas of 
handicaps it falls correspondingly. Interpretation of Figure 151 follows: 

It will be seen on this map that agriculture is most inefficient—that is to say, the 
production of food per harvested hectare is low—in the northeastern, southwestern 
and southern parts of Haryana comprising major parts of Ambala, Hisar, Bhiwani, 
eastern Mahendragarh and southern Gurgaon, where the soil, in general, is more sandy, 
loamy sandi and light-coarse loam, less fertile than the rest of the state, and the relief 
is undulating, consisting of sand-dunes, deserted river beds, sandy undulations, hills, 
rocky surfaces and piedmont plain, unfavourable to productive agriculture; in addition 
to the aforesaid physical controls, these areas lack secure irrigation facilities needed 
for utilizing the soil potentials under arid, semi-arid and dry sub-humid truant rainfall 
conditions. These are the weaker areas of Haryana where lies an exorbitant scope for 
agricultural colonization of the sand-dunes, loamy-sandy undulations and piedmont 
plain. Primarily, the low level of production per unit area per unit of time is due to 
agricultural moisture scarcity, hence this part of the state is agriculturally backward. 

The level of farm production is high, i.e. above the state level, in the whole of 
Kurukshetra (save Gulha block) and Sonipat districts. High level of production is also 
encountered in south Karnal and northeastern Gurgaon districts, Jagadhari block 
(Ambala district), Assandh-Safidon blocks (Jind district), Rohtak-Jhajjar-Bahadurgarh 
and Nahar blocks (Rohtak district) and Rewari block (Mahendragarh district) because 
of fertile soil, agricultural security resting on well developed canal and tube-well irriga¬ 
tion and highly organised agriculture. Most of the food crops are raised with irrigation 
and careful crop-husbandry by the enterprising farmers. The dominating crops are 
wheat, rice and sugar cane. Further, crop-structure is superior and specialisation in a 
few commercial crops is a common feature. It is mainly this area under intensive 
irrigated conditions that received the benefits of the Green Revolution. 

The level of farm production is moderate in a belt extending from northwestern Gurgaon 
through Rohtak and southeastern Hisar to Jind and northeastern Hisar. Outside this 
belt, moderate level of farm production is observed in western Mahendragarh and 
north Karnal districts, and Gulha, Ambala and Chachurulli blocks. 

From the foregoing division of Haryana, the situation of levels of farm production 
as exhibited in Figure 151 can be summed up in a three-unit typology, viz. areas of high. 
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areas of moderate and areas of low levels of farm production. The levels of farm pro-' 
duction can be conveniently used as a sound criterion for the delimitation of weaker 
areas of Haryana because they mirror the impact of physical, socio-economic, cultural, 
technical and organizational variants. Areas having low levels of farm production are 
the Weaker Areas of Haryana, which need the attention of the agricultural scientists, 
experts, planners and other state or central agencies connected with agricultural 
developmental programmes. 

CONCLUSION and SUGGESTIONS 

The pattens of the levels of agricultural productivity as exhibited in Figures 144 to 151 
are primarily the result of differential natural agricultural resource endowment. The 
interlocking qualities of climate and soil, modified by socio-economic, cultural and 
technical-organizational variables, determine the farm production potentials and areal 
differences in agricultural productivity persisting even after the impact of Green Re¬ 
volution. The term Green Revolution conjures in the minds of some people a vision 
of agricultural prosperity that is not in consonance with reality. The areas that have 
high level of agricultural productivity are only the ‘Wheat Basket’ and the ‘Rice Bowl’, 
i.e. central northeast and eastern parts of the state, its spatial spread is selective. In 
these areas the alluvium is cultivated repeatedly with both simple and sophisticated 
farm implements by assiduous farmers; the fields are heavily manured and the water 
resources carefully husbanded, so much so, that with irrigation, crop rotation 
and dry farming techniques farmers fight droughts, inadequacy and inconsistency of 
rainfall. 


The agricultural revolution is highly selective, even if its spread effect is considerable in 
certain areas in Haryana. Such revolutions must often operate significantly under the 
most favourable circumstances, such as assured agricultural water, economic size 
of operational holdings, capacity of the peasantry to invest in farm inputs, etc. which 
are not present over large areas in India. It is enough to recall that about 75 per cent 
of India’s net sown hectareage lacks irrigation (in Haryana the proportion is about 57 
per cent). Some parts of the state have not been touched intensively by irrigation at all, 
and equally some parts, with all their advantages, can boast only of small islands of 
transformation. At the same time, not every small and marginal farmer—not to speak 
of tenant—practises the new technology, much less so even in the developing parts of 
the state. The agricultural revolution affects the few rather than the many not only 
because of environmental conditions but because the majority of the farmers lack 
resources, or are institutionally precluded from taking advantage of the new agricultural 
trends. The changes engendered by the new agricultural strategy have brought these 
and other handicaps into sharp focus at a time when aspirations for betterment are 
widespread among all classes of farmers and when most of them need no persuasion 
that modernization, which stands for remunerative crops and higher incomes, is good 
for them. If the widening gap between the benefits to large and small holdings is to be 
reduced and the scope of the new technology enlarged, the less privileged cultivators 
must be enabled to secure the highly productive new farm technology. 
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The new farm technology is not the primary cause of the accentuated imbalances in 
the countryside of the state. They are the result of all the socio-economic, religious 
and political forms which govern the rural areas, and which admittedly are mirrored 
in the shape which the new technology has assumed. It is not the fault of the agricul¬ 
tural revolution that credit service does not serve those for whom it was originally 
intended, that the extension service is falling behind expectations, that the village councils 
(panchayats) are essentially political rather than developmental bodies, that security 
of tenure is not given to tenants-at-will, that land rents are very high, that ceilings on 
land ownership are hardly sufficient to satisfy the basic needs of the landless class 
in rural areas, or that generally speaking under these conditions economic necessity 
of and social justice for the poor peasantry do not ride in tandem. To a considerable 
extent these are man-made faults of long standing, which need to be considered seriously 
for improvement in a positive direction. Only then can modernization of agriculture 
gear to higher production by including a combination of technical factors, improvements 
and excellences in the institutional and structural framework to benefit the unprivileged 
ruralites. 

No discussion of perspectives in agriculture can ignore the need for a structural change 
in the land tenure system and size of holdings. The prevalence of high rates of rent, 
insecurity in land tenure and large proportion of small and marginal operational holdings 
in many parts of the state, in spite of legislation to the contrary, inhibits any incentive 
for investments. Unless and until the cultivator gets a reasonable share of the produce, 
he will not be interested in making investments. This may need a pragmatic but radical 
approach to the whole problem of implementation of land reform legislation in the state. 

The organizational and structural changes needed to bring about increased production 
in our farms cover a variety of measures. Some of these, especially changes of attitudes 
and application of increased inputs, have to be approached on a long-term basis. A 
long-term, atleast ten-year, perspective of agricultural development has to be worked 
out keeping the said measures in mind. Only a bold and dynamic long-term plan of 
agricultural development for weaker areas of the state where level of farm production 
is low (see Figure 151), covering the various fields of know-how, inputs (particularly 
the leading input, accelerating lubricants or tonics, i.e. irrigation and chemical 
fertilizers respectively), dry farming developmental programmes, price policy, and 
tenurial change can make the agriculture of such areas the engine of economic growth 
of the state instead of being a drag on her economic development. Above all else, 
such a plan should be centred on the peasant, it should be built round him, for him and, 
to the extent possible, by him under expert guidance. The problem of increased 
demand for foodgrains must be dealt with by agricultural scientists, administrators 
including politicians, and farmers. The scientists must devise sound programmes to 
achieve the ideals and the politicians must execute these plans and perhaps, above all, 
the farmers must be convinced that these programmes are of vital importance to their 
very existence and better standard of living. 

In Haryana the human element has played an important role in farm production. The 
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Haryanvi farmers like the Reddies of Andhra Pradesh and Grounders of the Coimbatore 
Plateau are hard-working fanners with almost a mystical love for their agricultural and. 
Farm education is widespread among most of them, and they easily understand and 
pick up the intricacies and use of balanced chemical fertilizers, pesticides and insecticides. 
The most progressive among them are the farmers of tube-well and canal irrigated areas 
in general, and the refugees from the canal colonies of Pakistan in particular who had to 
pay a real price for freedom by losing their fertile, irrigated lands. They met the 
challenge with courage. In fact, it is these sturdy refugee farmers who have played a 
significant role in agricultural production of the areas which coincide with the grade of 
high level of agricultural productivity in the state. The state, which at one time, i.e. 
before 1947, was a deficit area in foodgrains, has within a short time become a surplus 
state. 

An examination of the spatial distribution of the overall agricultural production in 
Haryana (see Figure 151) reveals that peasants get smaller return in farm production 
in hiost of the areas lying in arid and semi-arid sandy, loamy sand and soft loam un¬ 
dulations in south, southwest and west, and the dry semi-humid hills and piedmont 
plain in northeast. Hence it is necessary to focus far greater attention on these weaker 
areas which are inherently fertile but where production per hectare is low on account 
of rainfall truancy and inadequacy, and scarcity of agricultural water. With adequate, 
assured and developed water supply in drought prone areas, with the provision of 
improved seeds and liberal use of chemical fertilizers, with due attention to better 
tillage practices and a balanced rotation of crops, with the Drought-Prone Areas 
Development Programme (DPADPj, and with ambitious goals for improving the levels 
and dependability of production under rainfed conditions, the level of agricultural 
production in these areas can be considerably increased by converting a scientific 
breakthrough in agriculture into a production advance. Thereby, the food production 
will be increased substantially, and this will help in solving the food problem in those 
areas of the Nation, which are haunted by the spectre of a near-famine and where sky¬ 
rocketing of the price spiral is not uncommon for years in succession. What is needed 
is that investigations and programmes concerned with increasing the level of farm pro¬ 
ductivity should not be directed exclusively to the district as a whole, but to individual 
areas by understanding their agricultural problems. It follows that agricultural 
priorities should be given to weaker areas, when the Fifth Five Year Plan (1974-79) 
strategy is in its early years, rather than withheld on the ground of their present lower 
productivity and thin population cover. Further, the agricultural development of 
weaker areas will help in bringing political stability and strength and solving many 
socio-economic problems of the state. 

The level of agricultural production in major parts of Haryana should be raised by 
intensification and technification, i.e. by increasing the intensity of resource-use 
on irrigated or unirrigated lands. Intensification aims at the raising of yields even if 
they are costly in terms of labour and maintenance of soil-capital. This is the primary 
method which must be adopted in overpopulated and farm-dominated economy areas 
where the important consideration is to increase the productivity of the land. 
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Technification also aims at increasing the productivity. Intensification and technification 
(size-biassed or scale-biassed variables) are not mutually exclusive; in fact, they often 
operate in combination. Ambitious schemes for irrigation (a size-neutral leading- 
input) must be remorselessly pursued if Haryana’s farm economy is to be assured, 
secured and upgraded in the weaker areas with the help of intensification and 
technification. 

Farming in south, southwest and northeast where intensity of irrigation is very 
low (see Figure 69) is an uneconomic attempt, and in arid Bagar very difficult. Hence, 
irrigation becomes an inescapable need for sustained and successful agricultural opera¬ 
tions in these areas. It can be seen that irrigation is least practised in areas where its 
need is felt every year because of excessive soil moisture deficit and rainfall vagaries. 
There still are large areas in the state where scarcity of agricultural water jeopardizes 
the agricultural economy. The Irrigation Programmes of Haryana are the most consi¬ 
derable projects yet undertaken as a panacea for agricultural backwardness, but even 
these do not seem bold enough to ward off the danger of famine in arid and semi-arid 
conditions where rainfed cultivation is pre-eminent and dependency on natural caprices 
is considerably high (see Figure 71). More could be done to avert the dangers of drought 
in these areas with the help of dry farming techniques. Once the production potential 
of the Bagar agriculture has been raised with the help of dry farming technology, the 
consequences of weather-induced fluctuations in the total production could be faced 
without undue difficulty. Additional excellences could be achieved through appro¬ 
priate changes in crop planning and fertilizer use, harnessing indigenous sources of plant 
nutrient supply and better water management and conservation. Further, it has now 
become essential to adopt crop-surrogate or change the cropping patterns to stabilise 
farm production. The introduction of forage production and livestock improvement 
programmes is recommended in the southwestern parts of Haryana since livestock can 
contribute more substantially than can the crops to the economy of dry lands. To 
this end, master plans based on soil and land capability surveys need to be prepared. 

Most observers of Haryana’s agricultural scene are struck by the very low technical 
level of operations in the south, southwest and northeast, which in turn has resulted 
in low yields per hectare. Many reasons may be and have been advanced for this. 

The lack of adequate knowledge and insufficient capacity to make the necessary invest¬ 
ments and inadequacy of necessary inputs like fertilizers, pesticides and improved high- 
yielding exotic seeds are among the most important factors responsible for this. The 
strategy of our approach to agriculture has to be to see to it that these defects are remedied 
at the point where they inhibit production most—namely, the farmer. No amount of 
propaganda or training at higher levels will help unless and until the peasantry is tackled 
and made to realise that a new world has to be conquered: to achieve this objective 
liberal help from the state agencies should flow. 

Increased production in agriculture is ultimately the result of decisions and actions taken 
by the cultivators themselves. It is here that agriculture strikingly differs from industry 
where in order to influence decisions one has to tackle entrepreneurs who are relatively 
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fewer, better educated and more attuned to newer technology. It Is a far more difficult 
task to move the considerably large number of farmers into a new era in agriculture. 
The means to be adopted in agriculture have, therefore, to be more subtle, more ima¬ 
ginative and more flexible than in other occupations. It is imperative that, in the years 
to come, more effort be devoted to inducting the farmers to new techniques, to better 
means of utilization of agricultural land, and to proper application of water facilities, 
pesticides, fertilizers, etc. A massive programme of farmers’ training should, therefore, 
have the top priority in a new strategy of agricultural development. The injection of a 
large number of such trained and educated people into the farming community in Haryana 
will itself spark off a revolution in agricultural practices. Actually, a large number of 
potential fanners should be induced to a three-year training. Such farmers may be 
able to make a far greater contribution to agricultural output than by remaining in civil 
service. It is in fact an unfortunate effect of urbanisation that most educated people 
have gravitated to the towns. Incentives should be evolved so to persuade educated 
people, in particular agriculture-trained, to take to agriculture in an intensive way. 
The writer cannot help feeling that such enlightened and agriculture-tramed farmers 
will be far more forceful agents of change in agrarian economy in the countryside than 
the state or private agencies. 

The level of food crop production is high in the tube-well and canal irrigated areas 
where loamy soil cover dominates the scene. It is in these areas that agricultural giowth 
of any significant magnitude has taken place in the past decade. However, it is not 
doubtful to say that the agricultural revolution may be stopped short by a number of 
bottlenecks or barriers, operating together or singly. The fact of targets never being 
realised may be noted, even in the best areas, because of these barriers, viz. first, the 
limited range of high-yielding seeds; secondly, the disease-prone new strains more sus¬ 
ceptible to pests (it has been observed that the pesticides and insecticides have received 
scant attention); thirdly, the inadequate use of fertilizers and their scarcity. Increased 
production depends upon the application of appropriate doses and judicious use of 
fertilizers, and there are the problems of adequate supply, of price and of incentives 
(especially among share-croppers and small farmers), which prevent optimum usage. 
Farmers in the villages should be cautioned against a continuing shortage of chemical 
fertilizers. They should be advised to draw up detailed plans for maximum utilization 
of compost and green manures, i.e. the stress on mobilisation of non-monetary inputs, 
and for using available fertilizers in a way as to get the maximum results from the most 
productive areas. To overcome this difficulty, the farmers should be advised to keep 
one-third of their land under green manure crops in crop rotati on. A fourth bottleneck 
of crucial importance and volitional command in Haryana is irrigation which is identified 
as a leading-input by Ishikawa (1967) or a mother factor having two distinct issues, viz. 
one of sheer availability and the other of being perennial. The second-stage is no less 
important, which is critical in the case of rice and cotton, where irrigation timings are of 
particular significance, and also in the case of areas where climate is arid, semi-arid and 
semi-humid, and rainfall is of truant nature. The most obvious technical factor is of 
course the limited availability of an assured water supply. Given the present state of the 
technology, dry areas are ruled out at the very outset for the use of new varieties of seeds 
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and of high and optimal doses of fertilizers; the same is true of rainfed areas without irri¬ 
gation facilities. This would explain the shortfall in the targets for the State. A fifth 
constraint is credit and economic means of peasantry, with the necessary quantity to 
meet the needs generated by the new farm technology, which significantly is beyond the 
capacity of the existing tenurial system imd peasant way of life lacking credit worthiness. 
Sixthly, the grain revolution can founder on an inadequate price support policy. It 
may be found that wheat or rice hectareage is bound to be diverted to cash crops in the 
absence of an assured remunerative price. A seventh possibility is that the submarginal 
and marginal farmers are prevented from contributing by an unreformed tenurial situa¬ 
tion despite the legislation in the State. Eighth obstacle, the weakness of extension work 
and service may be singled out in the countryside. And finally, consumer preferences, 
in the shape of a distaste for the new wheat and the new rice may intervene. In policy 
making for long-term agricultural development, it is imperative, and it should be a 
common practice, to proceed in terms of nine-fold bottlenecks identified and prevalent 
in particular areas. Such nine-pronged actions are usually possible and necessary 
to be implemented, they can adjust with the given political environment, social structure, 
and the form of economic organization, whether changing or otherwise. The diffi¬ 
culties with regard to irrigation, the mother factor, may receive special recognition. 
Top priority has also to be given to the assured supply of electricity and to the provision 
of diesel oil to farmers for irrigation pumps even during the period of power scarcity 
leading to stresses and strains in farming, particularly at the time of kharif sowing. One 
may be particularly impressed by the way tube-well irrigated areas in the central north¬ 
east have planned their strategy on the food front down to the village level, which is 
being energetically executed by the persevering farmers. Bagar in the southwest, 
and Ghar, Kandi and Siwaliks in the northeast are at the other end of the spectrum 
causing both concern and anxiety. The farmers of these areas should be advised to take 
a leaf out of tube-well irrigated areas of Jagadhari and Thanesar tehsils and mobilise 
all available land and socio-economic resources to recover from the low level of 
production so as to come level with their neighbours in the irrigated areas. Additionally, 
the progress in agriculture is a result of major official and private or human efforts at 
several strategic points. These efforts have slowly created a milieu radically different 
from that of the 1950’s and early 1960’s in Haryana, which is a considerable 
achievement. 

Finally, the hypothesis is that we have all the potentials in Haryana, particularly in her 
weaker areas, to meet the food requirements of the rising population and the deficit 
areas of the Nation. It is a well-accepted fact that the slate has great variation in 
agro-climatic, socio-economic, cultural and technical-organizational conditions, and 
production potentials. The operation of various parameters of production naturally varies 
from place to place leading to regional imbalances in levels of agricultural production. 
Therefore, it is suggested that the classification of agricultural land in Haryana according 
to production potentials and physico-socio-economic, cultural-technical-organizational 
conditions may be used for evolving the agricultural developmental programmes. Agri¬ 
cultural lands may be classified as, (a) areas with an assured water supply, both in volume 
and time, (b) areas with uncertain water supply either from irrigation or rainfall, and 
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(c) areas with undependable irrigation or significantly low proportion of intensity of 
irrigation where rainfall is scarce and highly er.atic. 
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CHAPTER IX 


Livestock Interests and Combinations 


T HE use of livestock all the world over falls naturally into two broad systems: the 
extensive system of the ranchland or dairy farming where they form the dominant 
component of land-use, and the more intensive system in the more productive areas 
practising intensive-subsistence agriculture where livestock are restricted by, or in 
competition with, arable farming and are multipurpose in nature. In Haryana the latter 
system dominates. To put it briefly, the agriculture of Haryana functions as if livestock 
do not exist because mixed farming has not developed to even a limited extent. The 
cattle owners show a reluctance to combine crop and animal production. Even the 
well-informed farmers and peasants of the intensively irrigated areas are unwilling to 
devote a recommended proportion of their land to sow proper forage crops. The 
commercial contribution of the livestock is largely confined to the limited areas of 
market-oriented milk production in the rural-urban fringes. But major investment 
programmes and installation of milk plants are under way to transform the traditional 
pattern in the state. In irrigated arable areas with lush green forage fields (a prerequisite 
for the ‘White Revolution’), high-yielding milch stock has gained in popularity with 
the setting up of milk processing plants and markets in the growing towns. Milk 
production has attraction for small-holders because of a regular flow of return with 
little capital cost: exotic cattle could be taken over on loan and receipts from milk 
sales used to repay the loan. 

Any discussion on the livestock raising in Haryana must be prefaced by the comment that 
there is a pronounced sufficiency of reliable information to assess the existing livestock 
interests and predict the future situation. It is certain that the rainfall characteristics 
and the magnitude of irrigational facilities, the cropping pattern induced by them, and 
the livestock which derive their sustenance from the fodders raised and the crop re¬ 
sidues vary from arid southwestern zone to dry semi-humid northeastern belt. From 
this, one might expect nomadic and seasonal pastoralism in the southwest and intensive 
and semi-intensive livestock enterprises in the northeast. This logical pattern is, how¬ 
ever, completely disturbed by a widespread and variable distribution of the intensity of 
irrigation, the increasing peasant-proprietorship, and the sedantry character of 
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agriculture, and a heavy reliance of agriculture on draught force. Livestock is of great 
significance in the agriculture of Haryana as the arable land is of little use to the cultiva¬ 
tor without the poor beasts that pull the traditional soil tillers; they are the keystone in 
agriculture. In addition to crops, draught and milch stock are maintained by a peasant. 
They are his constant companions in the field by day, and live beside his house or even 
under the same roof at night. But he treats his livestock indifferently and unkindly. 
The social and the economic prestige of a peasant is reckoned in terms of the numbers 
of animals and not the quality of the stock maintained. Consequently, there is, as 
yet, little incentive to stock improvements, indeed the majority of the beasls are oflow 
draught force and low productive capacity and multipurpose in nature, while their 
owners rely on traditional precepts rather than on education advances for supervising 
the feeding, management and breeding of their stock. 

The truancy and meagre amount of rainfall in the southwest and south of Haryana, 
embracing the Bagar in particular, prior to the extension of irrigation facilities, imposed 
a migratory system of livestock husbandry, and this used to be exacerbated by the 
necessity of livestock to travel northwards into the Ghaggar Valley or to the irrigated 
parts of the Punjab Plain in the north, in search of appropriate pockets for 
their subsistence and particularly for water and herbage from vegetational plants 
in the Naili. Even now, the principal limitations to cultivation in Haryana are the 
inadequate and erratic rainfall and minimal irrigational facilities in the south and south¬ 
west. rite areas where reliable rainfall is less than 500mm a year are important for 
cattle rearing. In these areas livestock are of very great, although not necessarily of 
exclusive, importance. The cattle are virtually the sole basis of agricult ure, and to some 
extent of life, in the drier areas. They are a form of saving, indeed of currency. As 
in the case of the level of agricultural production, there are dearly defined livestock 
quality zones. These arc determined by rainfall, intensity of irrigation and land-use. 
As rainfall decreases to the southwest, leaching become less severe, so that the calcium 
content increases and the cattle are certainly healthier. Towards northeast, the small 
structure cattle may possibly be connected with calcium deficiency of soils with the 
resultant calcium deficiency in the grasses and fod der s raised for feeding the animals. 

The importance of cattle husbandry in the arid and semi-arid parts of the state, i.e. the 
Haryana Breeding Tract, is evident from the fact that most of the crops raised are of 
semi-fodder type, which supply grain for human ingestion and fodder for livestock sus¬ 
tenance. The physical features of the area constitute an ideal breeding ground. In 
the past its recognition as a breeding ground was due to the abundant grazing after rains, 
the generally healthy dry climate, and the presence of lime in the soil so essential to bone 
formation of the young stock. Some parts of this area are losing importance as a breed¬ 
ing tract because ol the. extending canal irrigation bringing about reclamation of the 
grazing lands and affecting climate. When canal irrigation begins, the increase of mois¬ 
ture renders the climate less healthy and breeding becomes less and less successful and 
effective (Stow, 1910). Evidence contained in the reports shows that canal irrigation 
ruined the Sahiwal (Montgomery—now in Pakistan) Breed. In Hisar district, within 
the Haryana Breeding Tract, where the irrigated and the least irrigated areas exist side 
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by side, it may be found that cattle-breeding has shifted to the latter save for the breeding 
of she-buffaloes. With the spread of cultivation and irrigation, the cattle breeding area 
shrank. Haryana breeds of cattle have a high reputation abroad on account of their 
suitability and adaptability in tropical countries by reason of their drought-resisting 
characteristics and the ability to withstand attacks by the major cattle diseases. 

Mixed farming is more valuable in an agrarian economy and it makes the farmer more 
progressive in his outlook on agriculture. He has to devote a sizeable part of his holding 
to fodder cultivation. He is supposed to set out a plan for getting the maximum yield 
from his fields and to select proper strains of better-yielding fodder. He gets an addi¬ 
tional source of income from dairying, even though at present the contribution of live¬ 
stock to the economy of the farmer is not commensurate with the recurrent expense 
thereon. He can provide employment to other members of his family who are not 
fruitfully employed. The free labour of his family, his fallow lands, the residue of crops 
and the village grazing or commonland go a long way towards reducing his expenditure 
on livestock during the lean period. He gets the draught force required for agricultural 
operations. He maintains a balanced diet for his family. He utilises the farm-yard 
manure which increases soil fertility without any cash expenditure. Holdings are small, 
agricultural practices are old-fashioned, and the marketing of the agricultural surplus 
continues to be done with carts driven by a pair of bullocks. The cattle provide milk 
and milk products to the predominantly vegetarian ruralites of the State. They are, 
therefore, indispensable to the rural economy. 

The decreasing coverage of grazing land and cultivable wasteland is directly linked with 
the changing intensity of irrigation, the agricultural colonization of the cultivable waste¬ 
land and the growing population. Obviously, the pressure of livestock population on 
arable land is getting heavy. Increasingly it is becoming an acute problem for the 
farmers to find the area for herds and flocks to graze freely, especially in canal and tube- 
well irrigated areas where the mode of irrigation is perennial and cultivation is intensive. 
It is during the monsoon period that grasses grow in the fallow farmland left for the 
rabi crops. On such land the stock can graze only for a month or so because afterwards 
the ploughing cycle of dry farming in rainfed areas and of irrigated farming in irrigated 
areas begins. The maximum grazing season coincides with the rainy period which does 
not extend to more than two to three months in Haryana. The inadequacy of grazing 
results in demands^n the land for cultivated fodder. The increasing pressure of human 
population on the holdings does not allow much spare land for green fodder as has 
already been observed (see Figure 142). Moreover, the competition for land for crop¬ 
farming is so intense that very little area is set aside for fodders. The deficiency in quan¬ 
tity and quality of feed is so great that it is impossible to consider improving the nutri¬ 
tion of livestock in the foreseeable future. Thus, the livestock everywhere in India are 
undernourished—a present day problem taxing the planners and the breeders. 

The cattle husbandry of the Haryana Breeding Tract is facing problems such as those 
accruing from the fodder shortages, the reclamation of the cultivable wasteland with 
the extension of irrigation, the promiscuous breeding and the religious prejudices which 
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make the elimination of weaklings and useless cattle a sacrilege and the eating of beaf 
meat a sin. The quinquennial changes of the cattle population bring out succinctly the 
effect of fodder famines, and the improvement in irrigational facilities. In the 
past famines were quite common in the drier parts owing to rainfall truancies and their 
succession painted a sad picture of the livestock history of the area. Although every 
famine caused hardship and privation, the worst were those which occurred in succes¬ 
sion, such as the drought of 1927-29 followed by the drought of 1936-41. With the 
spread of irrigation, the increase in the means of communication and the state famine 
relief measures, such disastrous results from foodgrain and fodder famines are never 
likely to recur. 

Cattle breeding is not restricted to any particular section of the cultivators. Most of 
the farmers of the rainfed areas have adopted cattle breeding as their subsidiary occupa¬ 
tion, carried on under traditional conditions. The general impression gathered is that 
Gujjars and Ahirs look after their cattle well and the cattle trading is mainly conducted 
by the Gujjars. Hindu Jats are renowned for raising excellent bullocks. As a dairying 
state, Haryana is perhaps not favourably circumstanced because, over a great part of 
its agricultural area, climatic and agronomic conditions may not be favourable to dairy 
production. Extremes of climate, the ungenerous rainfall, the devastating droughts— 
do not help the growth of dairying as complementary to arable farming as in the Western 
Countries. A review of the farming in Haryana reveals a gloomy and depressing situa¬ 
tion as far as dairying is concerned. The problem of economic milk production is 
primarily influenced by the yield of the milch stock, the cost of feeding and the expendi¬ 
ture on the maintenance of stock. It is perhaps this one single factor that has created 
problems for the development of dairying and the resultant lowest yield per milch animal. 
This confronts every milk producer and much of the lack of success in dairying is due to 
the failure to attack the problem heroically. Visualising the need for a rapid develop¬ 
ment of dairying in the state, an impetus to the development of this vital rural industry 
has been given by allotting a prominent place to the development of dairying in the plan 
budgets. 

SURVEY OF THE LIVESTOCK HUSBANDRY INTERESTS AND 
COMBINATIONS 

The numbers of the different classes of domestic livestock in Haryana are derived from 
the quinquennial livestock census, consequently these are not ‘guesstimates’. At the 
same time, the serious lack of precision and inadequacy of the data on productivities of 
the different classes of domestic livestock in Haryana seriously impede an attempt to 
forecast future production. Furthermore, many animal products, urgently needed 
by the populace, are consumed by their producers locally and consequently they never 
appear in market statistics, thereby the interpretation is further complicated. Un¬ 
questionably, the livestock populations obtained from the Directorate of Animal Hus¬ 
bandry, Haryana can be used to represent the generalized concentrations of different 
types of livestock, to recognise the areal differences in interests, to interpret the regional 
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differences and to interrelate the regionalisation in livestock interests with physical and 
non-physical variants. 

Livestock keeping in Haryana covers nearly as wide a range of animals as cropping and 
ranges from a small animal like a pig to a big one like a camel. Obviously the forage 
requirement of these differ and it is clearly impossible to equate one head of cattle with 
one pig. Furthermore, the keeping of livestock in association with crops is most im¬ 
portant in an oriental agricultural economy because of the necessity of draught and milch 
stock. Livestock interests cannot be ascertained with the help of absolute numbers 
since these are not standard units: the various types of livestock having the same food 
requirement are not enumerated in a standard unit. Thus to highlight the regional 
interests and to compare the distribution of different classes of livestock, the standard 
animal feed unit was used as base for the conversion of absolute numbers, i.e. ‘livestock 
head’, into ‘livestock units’, for strict and straight comparison. Due weight is given to 
the matured and the young stock for their differential forage requirements. For India, 
the conversion scale thus derived, is available in Appendix IV of the work entitled ‘An 
Agricultural Atlas of India; A Geographical Analysis’ (Singh, 1974). 


Interests: Concentration of Livestock Types 


The individual concentration of livestock types can be viewed within the total livestock 
units. Seven livestock categories including poultry, which are the source of draught 
force, milch stock, meat, wool, hides and skins, and eggs, are mapped in Figures 153 
to 171 and the use of ratio-isopleths has been made. One use of ratio-isopleth maps 
of the kind here shown, is as a guide in the selection of typical areas for detailed field 
investigations. Another use of such maps is the determination of the approximate 
location of the boundaries of a large region (irrespective of political boundaries) of which 
a small area studied in detail in the field constitutes a typical sample. A series of per¬ 
centages plotted over extensive areas may save much time and money that might other¬ 
wise be spent in a preliminary field reconnaissance designed to select areas which really 
are ‘typical’. In this section, the author has ventured to bring to light the more nearly 
generalized knowledge of livestock interests and concentrations. The selection of ratio 
values for the identification of ‘Critical Ratio-isopleths’ is purely empirical since 
these coincide with Upper Quartile (U.Q), Median (M) and. Lower Quartile (L.Q) 
values. On the whole, the regional differences in the magnitude of livestock interests 
are actually the result of the interaction between variable agro-climatic conditions and 
farm operations because livestock raising and crop production compete with and 
complement each other, forming a part of the farming activity. 


Regional distribution of livestock units in Haryana is given in Table 9.i. In this context 
the importance of the Central Region is shown by the fact that it contains about 50 per 
cent of the buffaloes of the state, over 50 per cent of the sheep, over 50 per cent of the 
pigs and over 60 per cent of the poultry; while the South and Southwestern Region is 
known for camels (about 70 per cent of the state) and goats (over 55 per cent). Figure 


347 


mtsTfy 



Livestock Interests and Combinations 


TABLE 9.i 


Regional Distribution of Livestock Units (units in ’000) 


Species 

Northeastern 

Haryana 

Central Haryana 

South and South¬ 
western Haryana 

Cattle 

299 (18.15%) 

687 (41,71%) 

661 (40.14%) 

Buffaloes 

168 (10.59%) 

780 (49.21%) 

637 (40.20%) 

Sheep 

5 ( 8.77%) 

29 (50.87%) 

23 (40.36%) 

Goats 

4 ( 9.30%) 

15 (34.88%) 

24 (55.82%) 

Horses, etc. 

5 ( 7.57%) 

29 (43.93%) 

32 (48.50%) 

Camels 

2 ( 0.82%) 

71 (29.46%) 

168 (69.72%) 

Pigs 

2 ( 9.52%) 

11 (52.38%) 

8 (38.20%) 

Poultry 

0.2 ( 6.25%) 

2 (62.50%) 

1 (31.25%) 


152 generalizes the livestock structure within the four regions of Haryana, viz. North¬ 
eastern, Central, Southwestern and extreme Southeastern. It highlights that buffalo 
stock dominates in those areas where either canal or tube-well irrigation has developed, 
i.e. in Central and extreme Southeastern regions; that in Northeast and Southwestern 
regions cattle outnumber buffaloes and that in southwestern sandy undulations camel 
population has a significant position in the livestock structure. 

Types of Livestock 

Cattle (The Bo vines) 

Haryana possesses a large number of cattle, and the category outnumber other types. 
On an average, 46.50 per cent of the total livestock has been estimated as cattle. But 
it is unfortunate that the productive value of the cattle industry in the state is not com¬ 
mensurate with its overwhelming importance and size because of the under-fed stock. 
Interest in cattle raising is leading everywhere except in the central northeastern Haryana 
and extreme southeastern parts of the state, where they are replaced by buffaloes (cf. 
Figures 153 and 155) on account of irrigation varying from very high to moderate 
intensities and the availability of fodder for stall-feeding. Additionally', the pattern is 
disturbed in Mahendragarh and Narnaul tehsils where buffaloes outnumber cattle 
because of irrigation facilities, availability of fodder and potentials for the multiplication 
of Murrah Breed. 

The importance of cattle is due primarily to the vital role which they play in the rural 
economy of the state and there are few farms that can be run without cattle. Cattle 
labour is an important contribution oflivestock to Haryana’s agriculture as bullocks are 
the main source of motive power (see Figures 91, 92 and 93) in agricultural operations 
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and cows provide milk which is the main source of protein in the dietary table of the 
majority of vegetarian ruralites. Cattle are used for many functions such as ploughing, 
harrowing, threshing, harvesting, lifting ground water and carting the surplus of farm 
produce to the market. Besides, they replenish the field with organic manure and 
yield hides. Additionally, the Haryana Breed of cattle has a high reputation on account 
of their drought-resisting qualities and resistance to major cattle diseases. The cattle 
population in Haryana is varied in structure and body conformation along northeast 
southwest cross-section on account of different climatic types and edaphic conditions. 
On the whole, the Haryana Cattle do well in dry areas of the south and southwest 
where they are proportionately built and compact in appearance. 

The Indian breeds of cattle are classified as milch breeds, draught breeds and general 
utility breeds. The Haryana Breed belongs to the general utility breed as it is an impor¬ 
tant first class dual purpose breed in North India; bullocks are powerful work animals, 
useful for fast ploughing and road transport, and the cows produce a fair amount of 
milk and are good milkers. The Haryana Breed is bred particularly in Kurukshetra, 
Karnal, Sonipat, Rohtak, northeastern Gurgaon, Bhiwani and Hisar districts. The 
cattle found'in Hisar and Bhiwani "districts are somewhat different in build from the pure 
Haryana Breed and are named as Hisar Breed. The potentials and breed for the multi¬ 
plication of Hisar Breed are there in Dabwali, Sirsa, Loharu, Bhiwani and southern 
Bawani Khera tehsils where over 50 per cent of the livestock units constitute cattle units 
(Figure 153). Additionally, in northeast comprising Siwaliks and Piedmont Plain, the 
concentration of cattle population is over 50 per cent. Though it is of high magnitude, 
the cattle stock is of poor quality because of edaphic factors arid climatic conditions. 
By far the majority of high class ruminants of bovine family are located in the seasonally 
dry and less irrigated belts across the southwestern parts of the state. 

The cattle population in Haryana has decreased at fairly appreciable rate between 1956 
and 1971. On an average, the decrease in interest is to the extent of 13.8 per cent. 
The rate of decrease during this period in different tehsils, save Sirsa and Dabwali, varies 
from under 10 per cent to over 20 per cent (Figure 154). Decrease of high magnitude 
(over 20 per cent) is observed in Bhiwani, Loharu, Mahendragarh, Narnaul, Ballabgarh, 
Nuh and Ferozpur Jhirka because of the extension of irrigation and the colonization of 
the village commonlands ( shamlats ). Elsewhere, in major parts, the decrease is to the 
extent of 10 to 20 per cent. In central northeastern Haryana the decline in interest is 
on account of the mechanization of the various processes of agriculture (see Figure 93) 
and the agricultural colonization of the cultivable wasteland. 

Buffaloes 

She-buffaloes play an important role in Haryana as milch stock, they are high yielders. 
In some sectors of the state, the role of buffaloes is not as important as that of cattle 
because concentrations are not comparable (cf. Figures 155 and 153). They are the 
second important type in livestock structure, contributing 43.30 per cent of the total 
livestock units. She-buffaloes are exceptionally important because he-buffaloes as 
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draught force constitute only 0.9 per cent of the total livestock units and they are slow 
of motion. The concentration of she-bulfaloes is determined by the availability of fodder 
for stall-feeding and the demand for milk by the ruralites, urbanites and milk plants. 
Buffaloes not only stand stall-feeding much better than the cattle but also thrive on all 
kinds of coarse roughages, whereas the cattle need a certain amount of grazing and daily 
exercise. Though the she-buffaloes outnumber the cows, the latter will continue to be 
in demand among the peasants, marginal and small farmers in particular, because the 
he-buffalo has not proved as useful a working force as the bullock. The number of 
she-bulfaloes per 1000 males is over 4900, which is very high when put by the side of 
about 690 cows per 1000 males for the year 1971 owing to the lower utility of he-buffaloes 
in farm operations. Young buffalo males are sold at an early age for slaughtering 
and at the same time there is excessive mortality among males when compared to females 
because the latter are attended better. The relative importance of a young buffalo 
female and a bull-calf can be judged from a local saying: ‘When fortune favours a 
farm family, the she-buffalo drops a heifer and the cow a bull-calf*. Additionally, the 
farm housewife looks after the she-buffalo better as the producer of milk and fat which 
are her daily kitchen and family protein requirements; a cow is cared for well by the male 
cultivator mainly because she is the mother of a bullock. Haryana she-buffaloes are an 
important source of milk supply and yield nearly three times as much milk as the cows. 
The Haryana dairy industry or milk plants, of late, have come to depend more and more 
on the she-buffalo to the neglect of the cow. 

Figure 155 exhibits the concentration of buffaloes in the state. There are two areas 
where high concentration, i.e. over 50 per cent prevails, these spread over the Thanesar, 
northern fringe of Karnal, and northeastern corner of Gulha lying in the northeast, and 
Ballabgarh, Palwal and Nuh tehsils in the extreme southeast of the slate. In the former, 
the he-buffalo also contributes significantly (see Figure 161) because'of paddy culture. 
In southwest and west the concentration is below the state average because in arid 
climatic conditions the buffalo does not flourish without irrigation and stall-feeding. 
Elsewhere in the state, the concentration coincides with the state average which covers 
most of the home of the Murrah Breed. Murrah is the most important breed of buffaloes 
whose home is in the southern parts of Haryana covering the districts of Jind, Hisar, 
Rohtak, Gurgaon, Mahendragarh and Bhiwaru: potentials and breed are there for the 
multiplication of the Murrah Stock provided irrigation facilities are extended resulting 
in the increase in green fodder cropland occupance (Cattle Development Officer, Kuru- 
kshetra—personal communication). 


Milch Stock 


India in general, Haryana in particular, is passing through the Green Revolution, by the 
results of which farmers are getting bumper harvests of wheat and other food crops. 
The farmers of Punjab and Haryana states have broken earlier records in wheat and rice 
production per unit area. As the farmers in the rest of the country are also growing 
high-yielding varieties and applying modern technology in insect-pests control, irrigation 
and other farm management practices, a crash in the prices of agricultural commodities 
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due to excessive production may cause hardship to the peasantry. It is, therefore, 
high time that farmers should divert some of the cropped area for producing high-yielding 
fodder crops and maintain on them high-yielding milch stock. This will save the Indian 
farmers from the great disappointment which they may otherwise have by keeping large 
hectareage under food and cash crops. At present a very limited number of farms in 
Haryana specialise in dairying, but the majority of the cultivators keep one or two milch 
units according to their means, size of holding and nature of farming, in combination 
with crop production as a necessity. 

The milch stock in Haryana consist of cows and she-buffaloes and Figure 156 shows 
the concentration of milch stock, i.e. in milk and dry. The category of very high con¬ 
centration (over 55 per cent) coincides with the tube-well and canal irrigated areas where 
fodder supply is in plenty.. These comprise extreme south of Jagadhari, Thanesar, 
Karnal, northeast of Panipat, Ballabgarh, Palwal, Nuh and Rewari tehsils. On the 
margins of this category are the areas of high concentration, i.e. between 45 and 55 per 
cent. On the whole, the interest in raising milch stock declines from northeast to south¬ 
west and from east to west coinciding with the climatic conditions, i.e. rainfall, intensity 
of irrigation and the distribution of fodder hectareage (compare Figure 156 with Figures 
22, 69 and 142). 

Milch Buffaloes 

Buffalo-cows are the most splendid and highly prized and priced milch stock in Haryana. 
They are animals of tough nature, easily adaptable to stall-feeding. Murrah is the 
most important breed of Haryana and Murrah buffalo-cows are one of the most efficient 
milk and butter-fat producers in India. Murrah Breed stock, being semi-equatic, are 
most abundant all over the plains where very high intensity of irrigation is recorded. Poten¬ 
tials and breed are there in the southern parts of Haryana, i.e. in the districts of Gurgaon, 
Maltendragarh, Rohtak, Bhiwani and Hisar where the multiplication of the Murrah is 
possible provided the irrigation is intensified and the area under green fodder is stepped 
up. It is difficult for landless class or the farmers of rainfed areas to keep buffalo-cows 
on account of their heavy requirement of fodder and concentrates for a good milk yield. 
Figure 157 shows the magnitude of interest in milch buffalo-cows, which varies between 
16 and 50 per cent in the state. The category of very high concentration (over 35 per 
cent) comprises the tehsils of Thanesar, Karnal, Panipat, Ballabgarh, Palwal and Nuh 
where the intensity of irrigation, availability of fodder and the accessibility or movement- 
minimization with reference to milk plants and urban centres are the variants combi- 
nedly responsible for magnificent interest in the raising of buffalo-cows. The category 
of high concentration spreads over Safidon, southern Jind, Gohana, Sonipat, Rohtak, 
northern Jhajjar and Ferozpur Jhirka. These spreads lie in the home of the Murrah 
Breed. Elsewhere, interest in buffalo-cow keeping is below the state average. On 
the whole, the interest declines in east west cross-section and it grades with rainfall, 
intensity of irrigation and fodder crops land occupance (compare Figure 157 with Figures 
22, 69 and 142). 
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Despite the great economic significance of buffalo-cows, Murrah Breed in particular, 
virtually no work has been done so far for their development. Thousands of high-yield¬ 
ing buffaloes are being purchased every year from Haryana and traded to the big cities 
like Delhi, Bombay and Calcutta, where they are slaughtered as soon as they go dry. 
Thought is needed to save a stock breeding area from deterioration and to make some 
practical improvements to raise the existing milk production. The excessive export of 
milch stock is primarily responsible for the present cumulative deterioration thereof. 
The young female heifers that leave the area with the milch stock are not replaced within 
and do not return to the breeding tract. An important feature of the Murrah Breed 
rearing is the confinement of the breed to its home area. This is necessary to improve 
the quality of production with intensification of performance capacity. A breed of semi- 
arid climate may not thrive in an altogether different environment to which it is shifted. 
Any trading of the nucleus stock from its original home may prove a permanent loss 
and is a short-sighted policy on the part of the traders. Cattle marketing is, therefore, 
a delicate task, as any large scale injudicious trading may do more harm on the produc¬ 
tion side than the benefit derived at the destination end. Thus timely priority might 
well be given to implement legislation restricting the movement of the Murrah Breed 
from Haryana to unfavourable environment. Only then can the other improvements 
directed by Intensive Cattle Development Area Programme (ICDAP) bear fruit for 
maintaining the initial momentum of cattle breeding in areas of favourable environs 
for milch stock in general, Murrah buffalo-cows in particular. On an average, buffalo- 
cow population increased significantly, i.e. to the extent of 16.6 per cent, during the pe¬ 
riod 1956 to 1971. The increase is more spectacular (over 20 per cent) in Ambala, 
Thanesar, Karnal, Panipat, Rohtak, Ballabgarh, Palwal and Nuh tehsils (Figure 158). 
The category of high increase (16 to 20 per cent) embraces Kalka, Naraingarh, Jagadhari, 
Gulha, Kaithal, northern Jind, Gohana, Sonipat, Hansi and eastern Bawani Khera 
tehsils. The significantly high increases in interest in buffalo-cow keeping are on account 
of the increasing intensity of irrigation resulting in a shift of cropped area to green fod¬ 
ders, the establishment of milk-plants and the incentives provided by the State Agencies 
with the help of ICDAP. In the remaining parts of the State, the increase is below the 
State average. 

Milch Cows 

Numerically, the cow is less important as a milch stock as it accounts for only 17.5 per 
cent of the total livestock units when compared with the milch-buffalo stock accounting 
for 29.1 per cent. A cow is to propagate the species to be used as draught force, it 
ought to have an important place within the farm economy as a large proportion of 
operational holdings falls within the categories of sub-marginal, marginal and small 
holdings (see Figures 78 and 79) where farming is primarily dependent on bullock draught 
force and farm operations cannot be mechanized. And quite secondarily, Haryana cows 
are good milk yielders; on this account large number of cattle of this breed are transport¬ 
ed from the breeding areas to big cities and also to other states. Agriculture and raising 
of food crops are so dependent on the efficiency of the cow that it is sometimes truly 
said: ‘No Cow, No Food’ because she is the mother of a bullock. Indian farmers have 
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realised the usefulness of this animal from the inception of alluvial civilization, i.e. time 
- immemorial. Thus, the cow has been playing, and will continue to play, a very signi¬ 
ficant role in the agricultural economics, which is plough-oriented and subsistence in 
nature. No wonder, therefore, that the protection and service of the cow is an article 
of faith and a part of religion with the Hindus. It was indeed considered to be the 
symbol of nation’s economic prosperity. In the olden days, the sentiment for the cow 
was an intimate aspect of the conception of life and religion with the people. But those 
old days have gone, so the attitude to the cow has been modified. What remains is only 
a symbol without spirit. This is unfortunate for the breeding tracts of India in general, 
Haryana in particular. It is harmful for the country where farm operations get a signi¬ 
ficant proportion of the force from bullocks (see Figure 92). 

The primary aim in keeping a cow is to procure and replace draught force when the need 
arises, its position as a milch stock is secondary. Although the cow is being displaced 
by buffallo-cow as a milch stock in the canal and tube-well irrigated areas, yet in the 
northeast, central northeastern, southeastern and southwestern Haryana the cow even 
now dominates owing to the propagation of species to be used as traction force by 
peasants and the environmental factors. Figure 159 portrays that in these sectors the 
interest in milch cow raising is high (over 20 per cent) and moderate (15 to 20 per cent). 
Elsewhere, the concentration is of a low magnitude. On the whole, the interest in milch 
buffalo-cow raising is comparatively much higher than in raising the milch-cow 
(compare Figures 157 and 159). 

The cows are decreasing in number because of the drastic changes in land-use, agricultural 
colonization of the cultivable wasteland and reduction in the size of the village shamlat 
(commonland) or cultivable wasteland after consolidation (see Figure 73). The reduc¬ 
tion in the number of cows is more significant in the tehsils of Gurgaon, Narnaul, 
Mahendragarh, Dadri, Bhiwani, Loharu, Hisar and Fatehabad. where contraction in 
interest is to the extent of over 7 per cent (Figure 160). Decline in interest in milch-cow 
raising (2 to 7 per cent) is observable in Dabwali, Sirsa, Narwana, southern Jind, Safidon, 
Rohtak, Jhajjar and Nuh tehsils. Decrease in the strength of milch cow units in the 
total livestock units at low rate (under 2 per cent) is observable in Jagadhari, Karnal, 
Panipat, Sonipat, Gohana, Hansi, Rewari and Ferozpur Jhirka tehsils. Elsewhere, in 
a limited spread of the state, the interest in milch cow raising has increased to the extent 
of under 5 and over 5 per cent. But the increase consists of only a small number of exotic 
cattle encountered chiefly in experimental herds. 

Draught Force 

Everywhere in Haryana draught force is essential for every farm operation on account 
of unmechanized farming; traction force is chiefly derived from bullocks and camels. 
Their variable regional interest is associated with the nature of the soil and the intensity 
of irrigation and cropping. It is surprising to note that the male-buffalo working force 
accounts for 3.78 per cent of the total draught force. Albeit the male-buffalo has enough 
strength, its slow activity does not encourage its use in arid, semi-arid and hot climates, 
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where at the same time it is essential to conserve immediately the limited moisture from 
rain. The bullock force provides efficient power in the canal and tube-well irrigated 
areas whilst none can challenge the supremacy of camels in the light sands and soft 
loams of the rainfed areas of west and south of Haryana. The major proportion of the 
male-buffalo draught force is recorded in the ‘Rice Bowl’ of Haryana where over 
2 per cent (Figure 161) of the livestock units form male-buffalo working force as it 
performs well in the puddling of the paddy fields. 

Bullock draught force constitutes 77.31 per cent of the total draught force, forming a 
major source of traction power. The farms can be effectively ploughed with bullocks 
because of their briskness and manoeuvrability. Most of the tilling, lifting of water 
and almost all the carting in rural areas or to markets is done by bullocks, they make up 
an essential equipment of the petty peasant-proprietors. Save in the intensively irrigated 
areas where green fodder is available in plenty, elsewhere bullocks are not strong enough 
because they are ill-fed and ill-bred on account of the negligible interest in fodder cultiva^ 
tion and the unenclosed nature of the countryside resulting in a great lack of eugenic 
practices. The percentage strength of the bullock force within the livestock units is low 
(10 to 15 per cent) and very low (under 10 per cent) in south Haryana because of camel 
domination (compare Figure 162 with Figure 164), it is low in central northeastern 
Haryana because of the availability of tractor power (cf. Figures 162 and 93). In the 
remaining significant spread of the state the concentration of bullock force is high (15 to 
25 per cent) and very high (over 25 per cent). The impact of mechanization on bullock 
force can be observed in the districts of Khurukshetra and Karnal where the percentage 
strength of bullocks has shrunk by over 10 per cent (Figure 163). 

The camel is a large and sturdy animal adapted to arid conditions. It can withstand 
drought conditions because it can tide over the period of water famine. It can subsist 
on rough kind of feeds which are generally unsuitable for other herbivorous animals. 
Camels do a good deal of tilling, haulage and cartage and are economically indispensable 
for agriculture in the sandy soils where arid climate prevails. In arid regions 
of Haryana they constitute an important group of livestock which, next to cattle 
and buffaloes, serve dual purpose, that of draught force as well as milch stock. 
The greatest concentration (over 10 per cent) of working camels is in Dabwali, Sirsa, 
Fatehabad, Mahendragarh, Narnaul, southern Dadri and western extremes of Rewari 
and Jhajjar tehsils where they are kept for agricultural, baggage and riding purposes. 
On the inner margins of the greatest concentration lie the areas where the percentage 
strength is above the state average (Figure 164). In northeast and central northeastern 
parts of the state camels are hardly known or their concentration is negligible. On the 
whole, the interest in camel raising increases along northeast west or north south cross- 
sections coinciding with the climatic and soil types (cf. Figures 164, 46 and 49). 

Figure 165 exhibits the percentage strength of the draught force, comprising he-buffaloes, 
bullocks and camels, within total livestock units. The distributional patterns in Figure 
165 summarize many points already made in the discussion on Figures 161, 162 and 
164. Additionally, some proportion of draught force, bullocks and camels in particular. 
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which is raised in west and southwest, is traded to the neighbouring fertile and intensively 
cultivated areas. In Siwalik and Piedmont Plain the draught force is weak and numeri¬ 
cally more weaklings are needed for cultivating every small holding in these areas, 
consequently the concentration is very high, i.e. over 30 per cent. 


Sheep and Goats 

The sheep and goat population is said to have been least affected by fodder famine and 
seems to have made steady progress in the years of distress. But the closure of forests, 
breaking up of the village commonland and agricultural colonization of cultivable waste¬ 
land have resulted in its decline (Figures 166 and 167). Forests are now prohibited areas 
for the grazing of goats because their habit of nibbling of plants causes great damage to 
areas under afforestation. Therefore, the volume of decrease in goats’ units is to the 
extent of 1.2 per cent over a period of fifteen years (1956 to 1971), which is higher than 
that of sheep (0.7 per cent) over the same period. 

Sheep do not occupy an important place in the agricultural economy of Haryana be¬ 
cause they constitute only 1.7 per cent of the total livestock units. Being of docile 
nature, they can be easily reared along with other livestock. The breeders do not incur 
any expenditure on feeding sheep and goats as they have free access to cultivable waste¬ 
land, village commonland and fallow and harvested areas. Utilising such areas, the 
sheep stock contribute to the sustenance of the landless class free of any cost in villages: 
concentrates are not normally required for sheep raising except under special circums¬ 
tances. At the same time, they help farmers enrich the soil with their rich manure. A 
specialised class of people rear sheep and goats in Haryana. Generally, a flock-owner 
maintains 50 to 60 ewes as the maximum economic unit. An average flock of 50 to 
60 sheep usually provides a better standard of living to a shepherd family than what an 
agricultural labourer can get in India (Council of Scientific and Industrial Research, 
1970). Sheep raising is by and large still a way of life in Haryana but the sheep husban¬ 
dry is yet to be organised on sound lines. 


The sheep do not withstand heavy rain and wet spells. Dry, cool climates, with less 
rainfall, are helpful in maintaining healthy sheep stock. They relish green tender grass 
which is available only on dry lands. Generally in Haryana they live on wild grasses, 
herbs and farm waste products. They prefer to graze on tender grass with less moisture 
in it, as it has more protein content than the ripe ones. The significant concentration 
of sheep in Haryana is in areas which receive annual rainfall under 500mm (cf. Figures 
168 and 22). Interpretation of sheep raising interest as exhibited in Figure 168 involves 
climatic and edaphic considerations. Sheep raising is best suited to well-drained soils 
and dry or moderate climate, the species is better able to survive under the rigorous 
conditions in the arid and semi-arid areas of the state than any other class of livestock. 
The significant proportions (over 2 per cent) are in Dabwali, Sirsa, Fatehabad, Narwana, 
Hansi, Hisar, Bawani Khera, Bhiwani, Loharu, Narnaul, southern Mahendragarh, 
Panipat, northern Sonipat and Thanesar. 
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Goats are allied to sheep, but they are much hardier and more active. They are easily 
reared, endure a long dry season without undue ill-effect and also withstand the humidity 
much better than sheep (Harrison Church, 1974). Unquestionably, goats fit better than 
sheep into the climatic and ecological systems of Rewari, Ballabgarh, Nuh and Firoz- 
pur Jhirka (compare Figures 169 and 168). Other areas of significant importance are 
Karnal and Kalka tehsils. 

From food consuming point of view, the goat is the most economically valuable of all 
milk producing animals. It is very prolific and very cheaply reared (Stewart, 1926). 
Goat rearing is a major occupation of many landless ruralites in Haryana. Kidding 
twice in fourteen months is common, as is also the birth of twins and triplets. The high 
fertility guarantees an assured income to the rearer (Randltawa, 1958). Goats eat the 
class of fodder which the cow and the sheep will not touch and thrive where the latter 
starve to death. The goat is indispensable as a milch animal because it is the cow of the 
poor landless labourers and makes milk within their reach at low cost. Majority of the 
herds in Haryana are raised for meat. In arid and semi-arid regions goat raising is 
profitable as compared to other stock on account of the animal’s hardy nature, its low 
maintenance cost, and the variety ofj products obtained from it. The goat has adapted 
itself to the favourable natural conditions prevailing all over the state. Figure 169 
represents the units of goats suitably weighted according to their feed requirements. 
Concentration carries some significance in south, southwest and west of Haryana. 

Sheep and goat rearing as practised today has no place in the dynamic agricultural 
economy of Haryana in general, particularly in the newly canal colonised areas in the 
semi-arid and arid regions where the cultivable wasteland has shrunk. The only way 
left is to rear the stock under stall-fed conditions where feeding, management, breeding 
and welfare need to be planned'. 

/ 

Horses , Ponies, Mules and ponkeys or Asses (The Equestrians) 

The equestrians do no^constitute an important group of livestock because 1.9 per cent 
of the total livestock uhits form the category under review. Horses are scarcely used for 
ploughing, they are largely used to draw the tongas. Ponies, mules and donkeys are 
used as pack animals everywhere. Donkeys are more acclimatized and tougher than 
horses, and during the dry season they are used for transportation. The proportion 
of horses has suffered a set-back because of the recent revolution in mechanical transpor¬ 
tation. The concentration of the equestrians is more conspicuous (over 2 per cenl) 
in eastern Haryana, may be due to the availability of green fodder or the cavalry traits 
of the Rajputs (Figure 170). 

Piggery and Poultry 

Piggery and poultry, albeit small, are present everywhere, but they are conspicuous only 
to the extent of having a share of 0.6 per cent in the total livestock units. In southwestern 
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and central southwestern Haryana interest in piggery and poultry is negligible 
(under 0.5 per cent). They are intensive forms of animal husbandry in which the nature 
of land plays little role. They compete with man for foodgrain as it is one of their feed 
concentrates. Piggery provides a valuable source of rich animal protein at low cost, 
particularly in thickly populated areas. Pigs excel all other farm stock in respect of 
eatable meat of high nutritive value for the small investment made on them. Pig meat 
is, however, not so popular as goat and sheep because the indigenous pigs are kept every¬ 
where by village scavengers under repulsive conditions and they are expected to scavenge 
for their living. Pigs are highly prolific as females breed at all seasons and multiple 
piglets (6 to 8) are born. Being omnivorous, they live on plants, roots, tubers, insects, 
etc. Pig keeping has been a subsidiary occupation of the depressed classes and it is 
restricted to non-muslim population. With the recent introduction of pure-bred stock 
and improved methods of breeding, feeding, management and meat handling, the pig¬ 
gery has to play an important role in the economy and nutrition of the ruralites. Simi¬ 
larly, the large bulk of poultry are indigenous, scavenging types which find their own 
living or receive small and erratic quantities of household scraps or crop residues. They 
are kept in small numbers by most of the households and they include ubiquitous and 
small varieties. Insufficient is known of their productivity for any assessment with 
reasonable accuracy of their contribution to human diet in villages. Exotic breeds are 
now being introduced and expanded under intensive housing and feeding conditions and 
are already contributing importantly to human dietary needs of urbanites. The main 
production is of eggs, but broiler units are also being started, which are yet limited in 
number. The contribution of poultry farming to crop production is also considerable. 
Poultry house litter built up over a period of 9 to 12 months is a balanced organic fertilizer 
containing 3 per cent of nitrogen, 2 per cent of phosphorous and 2 per cent of potash. 
It has been estimated that 40 birds kept on deep litter for about a year produce one tonne 
of manure, which will provide the full fertilizer needs of one hectare of paddy or maize, 
two hectares of sorghum or half a hectare of intensive vegetable cultivate (Council of 
Scientific and Industrial Research, 1970). Therefore, the small poultry units on farms 
in rural areas need to be propagated on priority by giving some incentives. Expressed 
as a percentage of livestock units, piggery and poultry are important in Gutha, Kaithal, 
Karnal, Panipat, Sonipat, Narwana, Palwal, Nuh and Firozpur Jhirka tehsils where 
percentage strength is over 1 per cent (Figure 171). Asa matter of fact, this proportion 
shows that the interest in piggery and poultry is not significant. Over major parts of 
Haryana the concentration is low or negligible when compared with other livestock 
interests, such as buffaloes and cattle. 

COMBINATIONS OF LIVESTOCK INTERESTS 

The farmers keep several types of livestock for their various needs and it is a common 
practice to raise many types rather than a single one. Therefore, interest in raising a 
single class of livestock is not usual (see Figures 153, 155, 164, 168, 169, 170 and 171). 
To; establish importance of interest in different types of livestock and changes therein, 
the; combinations of livestock interests for two different periods need to be ascertained. 
Figures 1.72 and 173 are attempts in this direction. These exhibits show the ways in 
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which different types of livestock are raised in combination and in what direction the 
changes are taking place in the various enumeration units. Interestingly enough, the 
livestock combinations in major parts of Haryana are uniform, i.e. large spreads are 
covered either by cattle-buffalo or buffalo-cattle excepting a few tehsils where the en¬ 
trance of camels and horses, etc. in the combinations make the pattern a little complex. 
Not surprisingly, in contrast to the maps of cropping pattern regions as based on cli¬ 
matic types, annual rainfall, soil types, intensity of irrigation and, crop structure regions, 
the maps of livestock combinations are very simple (compare Figures 177, 184, 185 and 
186 with Figures 172 and 173). The simplicity in livestock combinations is largely the 
result of the dominant position of the cattle-buffalo and the absence of mixed farming. 
Livestock combinations over major parts are ‘bi-livestock type’, viz. buffalo-cattle or 
cattle-buffalo, as such they do not help as a criterion in the delimitation of mixed 
farming or livestock-crop enterprise regions. Absence of diversified combinations 
leads to the conclusion that mixed farming has no importance, that cattle are meant for 
draught force or replacements, and that she-buffaloes are raised for meeting domestic 
milk requirements. In Figure 172 the livestock combinations are shown without dis¬ 
turbing the ranking and the number of livestock types in each enumeration unit: these 
are ‘ranked combinations’ defining the livestock regions. Five empirical regions can. be 
recognised (Figure 172); the number is very small when compared with thirty six crop 
structure regions (see Figures 184 to 186); simplicity is observable in the former and 
complexity in the latter. Further, divergencies in physical, economic, cultural and 
techno-organizational controls modify crop farming more keenly and the livestock 
farming is less influenced (Singh, 1974). Livestock combinations in Haryana are largely 
the result of rainfall characteristics, soil types, intensity of irrigation, traditions and the 
subsistence nature of farming. Brief notes on Figures 172 and 173 follow. 

Cattle-Buffalo combination is found in northeast, spreading over Kalka, Naraingarh, 
Ambala, Jagadhari and Thanesar and in southwest and south covering extreme eastern 
part of Fatehabad, Hisar, Bawani Khera, Bhiwani, Loharu, Dadri, Jhajjar, Rewari and 
Gurgaon. In northeast, because of small size of operational holdings and intensive 
farming in areas where intensity of irrigation is high, the importance of cattle is recognis¬ 
ed on account of complete reliance on the bullock traction force. The milch stock js 
derived primarily from she-buffaloes—a high-yielding stock—and secondarily from 

COWS. 

Cattle-Buffalo-Camel raising is pre-eminent in Dabwali and Sirsa where the camels are 
sufficiently numerous to be included in the combination. Additional interest in camel 
raising is on account of sandy undulations on which a camel s performance as a draught 
force cannot be excelled. 

Cattle- Buffalo-Equestrian combination is found in a limited part of Haryana, i.e. in 
Rohtak tehsil except its northwestern sector. 

The preceding three combinations extend over more than 50 per cent of the spread of the 
state The remaining associations cover almost entire southeastern and central Haryana 
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and are largely the result of environmental circumstances particularly the intensity of 
irrigation. 

Buffalo-Cattle combination is recorded in Gulha, Kaithal, Karnal, Narwana, Jind, 
Safidon, Panipat, Sonipat, Gohana, northwestern Rohtak, Hansi, Bawani Khera exclud¬ 
ing the extreme west, Narnaul, Ballabgarh, Palwal, Nuh and Firozpur Jhirka where the 
human element, availability of green fodder for stall feeding, potentials for Murrah 
Breed and significant market for milk encourage the raising of high milk yielders, thereby 
she-buffaloes exceed the cows and achieve a percentage strength so as to attain the first 
rank in the combination. 

Buffalo-Cattle-Camel association embraces a limited part of the state covering only 
Mahendragarh tehsil where camels have achieved significant percentage strength for 
scoring a place in the combination on account of natural favourable environment and 
utility of the camel stock as draught force. 

The foregoing combinations of livestock summarize the ranking and the extent of live¬ 
stock interests which have been already discussed in maps of concentration of different 
classes of livestock. An interesting feature of these combinations is that cattle and 
buffaloes rank either first or second everywhere. The areal coverage of first rank 
strength of cattle is significant because of the restrictions imposed by the scarcity of 
fodder for stall-fed stock and the utility of oxen in ploughing the sub-marginal, marginal 
and small-sized operational holdings. The cow is going to lose ground but not the 
bullocks, which are sure to gain importance (in areas where tractor-cultivation is absent 
or negligible) with the intensification of irrigation and cropping, the adoption of biological 
techniques and the division of holdings and the ceiling on land holdings which ought to 
increase the number of bullocks among the peasantry of Haryana. The cattle are going 
to maintain their first rank status in major parts of the state save in the areas where the 
intensity of irrigation is very high, the hectareage under fodder is considerable and tractors 
are finding way to the cultivation of the arable land. Sheep, goats, piggery and poultry 
managements do not achieve significant percentage strength in the total livestock units, 
do not hold even a position at lower ranks in the combinations of livestock interests. 
The comparability of livestock combinations of 1956 and 1971 (see Figures 172 and 173) 
reveals a change in combinations as the ranking of buffaloes, particularly of she-buffaloes, 
has moved upward by one step in central and southeastern Haryana in particular on 
account of the favourable environment generated for the high-yielding buffalo-cow 
milch stock by expansion in irrigation, improvement in stall-feeding and marketing 
facilities, the accessibility to milk plants, and the interest shown by the inmigrants and 
locals. 


In Figures 174 and 175, an attempt has been made to reckon the coefficient of variability 
of the livestock raising combinations from theoretical base in individual enumeration 
units. The' regional patterns of deviation from theoretical base in Figures 174 and 175 
reveal that in 1971 the livestock at second rank has achieved significant percentage 
strength, thereby the coefficient of variability has become low, meaning that all livestock 
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Figure 174 
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types in the combination are equally important. This swing is due to the improvement 
in irrigation facilities and the increase in green fodder cultivation. In southwest and 
northeast of Haryana the variability from standard base is between J 5 and 25 per cent 
(Figure 174), this means that the livestock at higher ranks are more important than those 
at the lower, in the former the cattle are much more important than the buffaloes and in 
the latter the buffaloes, particularly she-buffaloes, dominate the agricultural scene on 
account of stimulating environmental combinations. 

CONCLUSION and SUGGESTIONS 

The importance of cattle rearing in relation to arable farming increases towards the 
west and southwest due to the increasing aridity making conditions unsuitable for arable 
farming. On the other hand, animal husbandry is an important factor in all agricultural 
holdings, forming a source of draught force and an important subsistence element. In 
the areas surrounding the milk processing plants and larger urban settlements in the state 
and the areas lying on the margins of Delhi, the national capital, a number of mixed 
farming enterprises have developed into dairy farms. 

The interests in the raising of different types of livestock are determined by various 
factors; any description of these should emphasise the special problems of livestock 
husbandry in the state. Firstly, cattle husbandry in Haryana is practised almost exclu¬ 
sively on the basis of natural pastures. In 1973-74 the areas of cultivable wasteland con¬ 
sisted only of under 1 per cent of the total area and it declined significantly during the 
time-span of the last two decades, thereby affecting the cattle population. Experience 
has shown t he difficulty of cultivating the fodder crops in the south, southwest and west. 
The breeding of new varieties of fodder plants more suited to the arid and semi-arid 
climatic conditions is still in its early stages. The natural conditions for grazing deter¬ 
iorate steadily along northeast southwest cross-section because, due to climatic zoning, 
fodder supplies become increasingly sparse (see Figure 176). A problem of equal 
difficulty for the Haryana Breeding Tract is feeding the livestock during the periods of 
drought when the natural pasture provides very little nourishment. Secondly, the history 
of livestock development is greatly influenced by the colonization process in the tube-well 
irrigated areas in central northeast and canal irrigated areas in central southwest and west 
of the state where extension of irrigation, increase in area under green fodder, colonization 
of the cultivable wasteland, breaking of the village commonland and the rapidly growing 
population due to natural growth and the inmigration of progressive farmers provided 
a strong boost and incentive for stall-fed buffalo-cow husbandry. It is inevitable that 
the increase of buffaloes should proceed pari passu with the extension of irrigation, spread 
of intensive cultivation and contraction of grazing lands. Within the borders of Haryana, 
the south and southwestern parts of the state must be seen as a supplementary buffalo- 
cow area. There are potentials in this area for multiplication of MurrahBreed provided 
green fodder in plenty is available. Intensification in buffalo-cow husbandry in Murrah 
Breeding Tract, especially in respect of milk production, depends on how far natural 
disadvantages can be overcome. Especially important is the creation of a requisite 
permanent share out of the total cropped area under green fodder and the breeding of 
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high quality and drought resistant cross bred buffalo-cow. Developments of this kind 
are already in. hand with the intensification of irrigation facilities. It is, however, 
impossible to achieve these until and unless the peasantry revise their present attitude 
towards the maintenance of superfluous and uneconomical stock. In Haryana, a prime 
requisite is that the state should emancipate itself from the religious prejudice which at 
present accounts for the enormous number of livestock constituting a drag on the 
farm economy by furnishing little by way of power and providing only a meagre quantity 
of milk. Further, restrictions on indiscriminate export from the home tract are needed. 

There are opportunities for making big improvements as is evident from low per capita 
production and consumption of livestock products. To raise the consumption rate of 
animal products for both the existing and new generations will require an important 
augmentation of programmes to enhance the tempo of animal production. To achieve 
this goal, the slogan in livestock husbandry should be ‘better feeding and better breeding’, 
only then can the recommended goals for ‘White Revolution’ be achieved, otherwise it 
will end in disappointment. 

Unfortunately, strong taboos exist against the eating of meat and eggs, and within certain 
farm communities, Bishnois, Brahmins and Hindu .Tats in particular, prejudices are 
more strong. The low average intakes are more probably the consequences of the lack 
of availability. To improve availability of livestock produce, an increase in production 
of all types of animal products is necessary. These increases must be accomplished 
without inflicting damage on the area under crops other than fodders or reducing the 
current production of fodders. Wastage of existing livestock resources must be avoided 
and reduced, and the debilitation losses, occasional or frequent, by poor and sub¬ 
standard feeding must be eliminated or kept within reasonable limits, because feeding 
practices count much in the proper upkeep of the cattle and buffalo-cows. 

On the whole, livestock, dairy, piggery and poultry farming are the least developed 
branches of agriculture in Haryana on account of the state being foodgrain-oricnted. 
The commercial livestock farming, as typical of some regions in the Occidental and New 
World, does not exist. Although bullocks are an integral part of agriculture playing an 
important role in farm operations because of absence of mechanization of agriculture, 
yet they have only a little direct commercial value. No doubt, in the umlands of the 
urban centres and milk processing plants some peasants raise a few milch cattle, but their 
main activity as cultivators still remains the cultivation of foodgrain crops, while animal 
husbandry is merely a secondary occupation. The reason for the lesser attention towards 
this occupation is the character of the season and the natural pastures and the growing 
pressure of ruralites on arable land, all combinedly provide a very little amount and poor 
quality of fodder and concentrates to the animals. 

The farmers of Haryana are almost universally illiterate, therefore custom and tradition 
play an important role in their practice of animal husbandry. So far as cattle breeding 
is concerned they prefer to go on in the same way as their forefathers did irrespective 
of the changes which are valuable from an economic point of view. All Hindus object 
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to the slaughter of cattle even when they become unfit as draught force and milch 
stock. The religion-protected underfed cattle of Haryana roam unculled in excessive 
numbers in the countryside. Forage has to be found for a large number of useless and 
unproductive animals, the majority of which are old, diseased and extraordinarily 
emaciated. According to Hindu religion such a stock must be fed, so much so that old 
stock are cared for in charitable institutions maintained by the devout. Oxen breeding 
is suffering from this religious taboo, which is a hinderance in the weeding-out of the 
undesirable stock. With a smaller and poorer area left for fodder, the problems of 
standard feeding and breeding are taxing the breeders and planners. 

Haryana carries a very large herd of livestock to be properly and adequately fed and 
nourished. This has resulted in an acute imbalance between fodder resources and the 
number of head to be fed. People in Haryana, being sentimentally opposed to beef 
eating, are faced with the problem of feeding not only productive livestock but also 
the unproductive ones. Some control should, therefore, be exercised on the multi¬ 
plication of unproductive stock so that the total number in each category is assured of 
adequate fodder. Feeding of livestock in the state is neither adequate nor balanced, 
partly because of the non-availability of requisite concentrates, feeds and fodder in terms 
of quantity and quality, and partly because there are no good marketing facilities for 
animals and their products justifying investment to be incurred on better feeding in terms 
of money and time. A remunerative market, intensive production of fodder, preserv¬ 
ation and development of grazing grasslands, and ensiling or drying of surplus fodder 
are a few prerequisites essential for the development of productive livestock population 
in the state. 

One would imagine that with the increase of irrigation and arable fanning, the livestock 
industry can achieve security and stability. Unfortunately this is not the case in Haryana 
where the development of irrigation facilities has stepped up the extent of irrigation, parti¬ 
cularly in the central northeast and central southwest of Haryana. In these areas more 
importance is given to the superior cereal and economic crops while little attention is 
paid to livestock breeding with better feeding. Cattle rearing is common in the rainfed 
areas of northeast and south-southwest where fodder famine is still of first rate importance 
and scarcity can hit the people hard and the cattle harder, though not to the extent to 
which it did in the past. It is not easily possible to import fodder owing to its bulky 
nature, and the transportation of fodder even from the surplus areas to drought-hit 
sectors is a difficult task. Hence the usual effort should be to raise such fodders as would 
yield large quantities of forage, and escape and resist drought. 

There are definite prospects for appreciable increases, developments and improvements 
in livestock husbandry and productivity, but these will not occur spontaneously or by 
themselves because the peasantry of Haryana is often recalcitrant to disciplines imposed 
from outside; improvements, therefore, have to be introduced slowly and shown to be of 
direct value to the owners and their livestock. The feeding of conserved fodders and 
concentrated feeds has not been a normal practice and peasants are not appreciating 
their supplementary values. Improvements can be achieved only by the adoption of 



387 




progressive Government policies and by a lot of hard work on the part of the peasants. 
Such livestock improvements must be geared to ecological, sociological and economic 
conditions and will be achieved only by improved methods of feeding, management 
and breeding of livestock population groups. Inevitably, the aim must be to reduce the 
percentage of feed consumed for maintaining a stock and to increase the proportion 
which is converted into milk, meat, eggs and their by-products. 

Further, there is frequently a desire to cross local stock with imported, high-yielding 
exotics in an attempt to improve outputs. There are countless examples where such 
attempts have failed disastrously. Such programmes can be successful only if the 
exotics and their more productive progeny are introduced into optimal nutritional and 
health environments which will permit their normal rates of development and production. 
If such levels are sub-optimal as they often are today in Haryana, the genetically superior 
stock will fare worse and will produce less than the unimproved indigenous one. Local 
stock are adapted to the ambiental conditions because they possess a tolerance to high 
atmospheric temperature and some resistance to local diseases. These traits enable them 
to withstand severe periods of subsistence under conditions of climatic stress and to 
recover rapidly therefrom once the nutritive level is restored. To achieve a more efficient 
animal output it will be essential to ensure better pasturage, adequate water and green 
fodder supplies and supplemental feeds for dry-season use. These must also all be secur¬ 
ed at prices in line with contemporary livestock economics and purchasing power of the 
consumers. Livestock improvement cannot, in fact, be pursued in isolation and 
independently of cognate ameliorations. Even so, little economic progress can be 
realised unless the improvement measures are paralleled by improved facilities for 
marketing, transporting and disposing of the livestock and their by-products to areas 
where they are needed and to the people who require them. In other words the whole 
future of the livestock industry depends on its development ab initio , and considerable 
care and patience will be needed because at practically every stage the livestock business 
must first be taught and subsequently raised to a reasonable level of efficiency. 

Ruminant and non-ruminant species have been discussed and it has been found that 
there is a considerably high interest in the raising of ruminants. Non-ruminants offer 
the most rapid opportunity for augmenting supplies of animal proteins of high biological 
value, while the ruminants take longer to show results. With both these types of live¬ 
stock progress will be conditioned by the standards of practical husbandry attainable 
by the farmers, and these levels are dependent on the existing educational and training 
facilities and on the environmental variations and their effects on the herbage. Prior 
to the initiation of any permanent large-scale expansion of animal production activities, 
it will therefore be necessary to develop certain educational facilities to produce the staffs 
who will be responsible for extending the animal-husbandry position. These trained 
staffs must then be put to work so as to produce practical results in the field and not 
merely office reports: it must become an accepted principle that to work, and perhaps 
get dirty doing so, is not derogatory. 

No single improvement policy can be imposed over the whole state, but specific 
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modifications must be introduced to conform to the local conditions, the types of live¬ 
stock and the ethnic groups of their owners. In view of the wide variations in climatic and 
edaphic conditions and availability of fodder, the state may be divided into four regions 
to facilitate management practices and formulate specific programmes in livestock 
husbandry. These are (a) the northeastern dry sub-humid region including the hilly 
parts, Piedmont Plain, Yamuna flood plain and alluvial plain of the district of Ambala 
save Ambala tehsil; (b) the central northeastern semi-arid region embracing the Yamuna 
flood plain, bhangar plain of Kurukshetra, Karnal, Sonipat, Rohtak and Gurgaon 
districts where cultivation is mostly by artificial irrigation; (c) the central southwestern 
moderately arid region comprising Jind and eastern Hisar; and (d) the south-western 
arid region spreading on the sandy undulations. 
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Haryana's Agriculture: Problems 
and Prospects 


T HE spatio-temporal account so far of the geography of agriculture of Haryana has 
been based upon data pertaining to influences and attributes and the various aspects of 
the same have been interpreted and correlated. It now remains to integrate these aspects 
for determining areas of homogeneities giving rise to agricultural diversities within the 
borders of the State; each homogeneity has its own problems and prospects. The facts 
in the preceding chapters on agricultural attributes reveal that the economy of Haryana 
in countryside hinges on agriculture and its development. Agricultural production 
from much of the arable land is even now below the normal level, therefore there is a 
need for pinpointing the ‘weaker areas’, spelling out their problems and suggesting 
solutions for the same. Because of the heavy reliance on agriculture in Haryana a 
delineation of homogeneities and diversities is needed for future land-use planning 
and agricultural development. These are urgently needed as a device for suggesting 
improvements in areas of the nation where agriculture in major sections is in under¬ 
developed state. The survey of individual homogeneity would help in suggesting 
solutions for various climatic, edaphic, economic and social problems, in planning the 
rural economic progress, and in marrying potentials with performances effectively, with 
lastingly good results. Further, planned efforts in the introduction of new innovations 
to revitalize farm enterprises should adhere to regionalism in the agro-climatic and socio¬ 
economic controls rather than to the practices under specific policies laid down for the 
State as a whole for stepping up production (Singh, 1974). Keeping in view the preced¬ 
ing facts speaking for the importance of regionalization, in the ensuing section an attempt 
has been made to evaluate the level of production, intensity of cropping, cropping pattern 
and crop combination recognised in various climatic-rainfall-soil-intensity of irrigation 
regions. 

Haryana displays an extreme degree of diversity in her agricultural land utilization and 
changes which occurred therein. Farming exhibits a complete list of commercial or 
subsistence farm products (fine or coarse foodgrains) and a very high degree of diversi¬ 
fication or a very little degree of diversification (specialisation in two to three crops) on 
account of an extraordinary areal diversity in agricultural potentials of climate, capability 
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of soil, extent of irrigational facilities, magnitude of technification, size of operational 
holdings, etc.; so the existence of the same cropping pattern and crop combination 
throughout the state is not encountered. 

For solving the food problem of India the most suitable agricultural strategy seems to be 
to raise the level of agricultural production per hectare and to have more than one crop 
from the same field. The scope for horizontal expansion of the cultivated area is sombre 
as Haryana has already reached the limit of physical frontiers in cultivation since the 
percentage of the cultivated area to the total area is about 83 per cent, which is the highest 
in the country. Moreover, the extent of cultivable wasteland is very meagre and to bring 
more of marginal lands under cultivation will require heavy investment, which can be 
justified only on, the basis of appropriate investment-profit ratio. Hence, for increasing 
food production at home, the only way left is to appreciate the contemporary cropping 
patterns or the emerging ones and their comparability to the recommended patterns, and 
to suggest changes in the proportion of area under various crops at a point of time, i.e. 
during a cropping season and an agricultural year. Without going into the semantics 
of the term cropping pattern, to which an agricultural geographer should not give an 
undue weightage, an effort should be made to divide the area into cropping pattern 
regions on some well-defined basis relevant to the purpose in view. In the present 
context the purpose is that expansion in cultivation should take place only in vertical 
direction, i.e. improving the use of the net area sown (improving landuse efficiency) by 
raising more than one crop a year and enhancing the yield per unit area per unit of time, 
resulting in the emergence of new cropping patterns. Some progressive farmers have 
already taken to new cropping patterns and are constantly changing them according to 
changing socio-economic, technical-organizational and support-price or fluctuating 
price conditions. In some areas the cropping patterns are superior and by contrast, 
in the others the same are inferior. Moreover, no cropping pattern can hold good for all 
times to come. It has to change with the improvement in farm technology and economic 
factors. For instance, sugar cane and maize hectareage ought to shrink when the prices 
are favourable for wheat and rice, and vice versa. 

Consideration of cropping patterns of a country should logically begin with a study of 
its climatic and soil conditions which constitute the aerial and the subterranean environ¬ 
ment of crop plants (Krishnan and Singh, 1972). But from planning standpoint of crop¬ 
ping patterns, it is imperative to divide any area into cropping pattern regions on four 
well-defined bases, namely climatic type, annual rainfall, soil type and intensity of irrig¬ 
ation—the quadruplet having volitional command over choosing a cropping pattern. 
Since the climatological and edaphic considerations are more or less static and non¬ 
changing entities, they can be a better criteria than administrative units for the deline¬ 
ation of regions. Intensity of irrigation as an important mother factor can be added, 
particularly for the areas where arid, semi-arid and dry sub-humid climates prevail. 
This approach of dividing the area into homogeneities is more useful as most of the 
cropping patterns are primarily adaptable to climatic-edaphic regions. Hence, prevail¬ 
ing cropping patterns and crop rotations can be easily reviewed and correlated with the 
controls, readjustments i n the cropping patterns can be interpreted and improvements 
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and future proposals can be suggested and formulated in the context of the existing 
resources and the resources that are likely to become available in the next few years. 
It is thus important to integrate the climatic-edaphic-irrigation regions, not only to 
interpret cropping patterns as they exist but also to locate the maladjustments, if any, 
and to project new cropping patterns in consideration of ecological factors. 

Strict rotational cropping, i.e. a fixed sequence of cropping and specialisation in two to 
three foodgrain crops, is no longer considered to be either technically necessary or 
economically desirable for profitable crop production. Crop production factors, such 
as irrigational facilities offseting drought; better seed increasing the yield potential of 
crops; widespread availability of and use of chemical fertilizers increasing crop output 
per hectare; improved crop protection methods reducing the risk of yield loss; and 
required level of horse power per hectare and more efficient draught power and machinery 
speeding up and simplifying the cultivation, harvesting and threshing of crops, have 
made important contributions to developments in cropping patterns and sequences of 
cropping therein within the borders of Haryana. Whilst the choice of cropping pattern 
and sequence of cropping therein may be determined increasingly by both economic and 
technical considerations, physical factors may still impose restrictions on cropping. 
For example, climatic and edaphic conditions largely determine the pattern of the distri¬ 
bution of crops, and hence of cropping patterns in Haryana, and a much wider range of 
foodgrains can usually be grown because of varying climate and soils ranging from arid 
to dry sub-humid climate and very light sandy to very heavy clay soils respectively. 

Considering the dominant*, major,* secondary* and even minor* crops, fifty cropping 
pattern regions emerge over the face of Haryana. These have been portrayed in Figure 
177 and summary statistics of levels of production, intensity of cropping, cropping 
patterns and crop combinations are given in Table lO.i (pp. 396-411). 

Several observations can be based on Table lO.i: 

The degree of intensity of foodgrain cultivation in Haryana is high everywhere save in 
the southern part of Khaddar Jamuna North and Khaddar Jamuna South assessment 
circles in Jagadhari tehsil where sugar cane is the dominant crop and forage is one of the 
major crops; northwestern part of Fatehabad tehsil where cotton cultivation has pushed 
foodgrains to lower rungs of the ladder; and Naili and Rohi assessment circles in Sirsa 
and Rohi assessment circle in Dabwali where cotton culture is gaining strength. It is 
greatest in southern and southwestern parts where, at present, the bulk of the total 
harvested hectareage is under coarse foodgrains and the trend toward ultra-simple crop¬ 
ping has been accompanied by dependency on the natural environment. On the whole, 
intensive foodgrain production dominates, which may lead to physical deterioration of the 
soil structure, depressing the yields. Successful intensive foodgrain production depends 
chiefly on the suitability of the soil type and on skilful crop production techniques. 


♦In this work dominant crops are those that are first-rank crops, major crops hold over 15 per cent 
of the harvested land, secondary crops 5 to 15 per cent and minor crops under 5 per cent. 



393 







miST/ty 



<81 


Haryana's Agriculture: Problems and Prospects 


Figure 177 


HARYANA 

Cropping Pattern Regions 

(1970-73 Average) 



Crops 
Wheat 

Gram ^ 

Bajra (Bulrush Millet) 

Forage (Fodder) 

Rice 
Cotton 
Gochni (Wheat-Gram Mixture) 
Oilseeds 
Jowar (Sorghum) 

Sugar cane 


o 


Barley 

Maize 

Vegetables 

Pulses 

Others 


State Cropping Pattern 



jle||3FCrop Combination 


,30 KM. 


A 
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Timely and effective pre-sowing cultivations and timely seed drilling are important factors 
for the yield of foodgrain crops. To sustain foodgrain yields at a profitable level, the 
following main conditions must be fulfilled: 

(a) Adequate supplies of plant nutrients must be available. 

(b) Availability of agricultural water must be assured. 

(c) Physical deterioration of soil structure must be offset by timely cultivation of 
green manure crops and ploughing in of the same in time. 

(d) Environmentally, the soil conditions must be satisfactory for plant establishment 
and for plant root development. 

(e) Control of weeds, diseases and pests must be adequate. 

Over most of Haryana, mixed cropping systems showing a very high and high magni¬ 
tudes of diversification are likely to be more profitable than continuous foodgrain 
production (i.e. continuous cropping with two or three foodgrains with more emphasis 
on a few cereals only), ft may be desirable, therefore, either to add fallowing in 
rotation, or to include break-crops or legume crops or zaid crops in intensive food- 
grain production systems of the §tate. 

A peculiar characteristic revealed by cropping pattern is relatively less area under kharif 
foodgrain crops and more area devoted to rabi foodgrains though a major portion of 
rainfall is received during kharif. This is in contrast to the agricultural patterns of areas 
lying in western parts of Bhiwani and Mahendragarh districts, where kharif foodgrain 
crops dominate. The areal coverage of the former is very significant, highlighting that 
the cultivation of fine foodgrains dominates and the coarse grains culture is spatially 
restricted to the sandy undulations. Another important feature of grain-production 
oriented cropping pattern is the considerably high emphasis on crops like wheat, 
gram and bajra which receive lower price. Gram can be substituted by more cash¬ 
returning crops like rape and mustard. In many areas inefficient cropping patterns are 
responsible for low level of agricultural production (compare Figures 151 and 177). 
Additionally, a large number of cropping pattern regions have very low percentage 
strength of the total harvested area under commercial crops. It appears that due 
consideration has not been given to commercial crops. There is a considerable scope for 
increasing the hectareage of commercial crops like cotton in Hisar district, groundnut 
in Ambala district, sugar cane in the eastern part of the State comprising particularly 
the khaddar and bhangar plains. It is suggested that the potential for various crops may 
be assessed, the existing cropping patterns may be compared with the recommended 
cropping patterns and thereafter the cropping pattern economy should be planned and 
worked out accordingly. 

The forage percentage strength in various regions is quite low. Except in the intensively 
irrigated areas of Haryana, this accounts for the poor health of the livestock. A review 
of the cropping pattern indicates that this aspect has not received due attention of the 
peasants and farmers. The need for fitting suitable forage in the cropping pattern 
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TABLE 


Summary Statistics of Levels of Agricultural Production, Intensity of 

Climatic-Rainfall-Soil-Intensity of 


Id. No. Climatic Type (Based 
as on on Moisture Index cal - 
Figure culated as per Thor nth- 
ill waite Method: Refer to 

Figure 46) 

Annual Rainfall 
in Millimetres 
(Refer to Figure 
22) 

Soil Type {Refer 
to Figure 49) 

Intensity of 
Irrigation in 
Percentage 
{Refer to 
Figure 69) 

i ii 

Hi 

IV 

V 

1. Dry Sub-Humid 

1050 to 1250 

Pahar and Ghar 

Under 10 

(g)**** 

2. Dry Sub-Humid 

1100 to 1250 

Ghar 

Under 10 s 
(8) 

3. Dry Sub-Humid 

1050 to 1200 

Silty Loam 

10 to 30 
(22) 

4. Dry Sub-Humid 

1000 to 1100 

Silty Clay in 
west, Loam in 
centre and, 

Silty Loam in 
east 

10 to 30 
(25) 


^Wherever an assessment circle falls under more than one region, it is either included 
**Crops in italics are included in the crop combinations or crop structures or crop 
***Figures in parentheses relate to the percentage of harvested area under the crop to 
***♦Average rounded figures in parentheses are for the entire region. 
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lO.i 


Cropping, Cropping Pattern and Crop Combination in various 
Irrigation Regions (1970-73 Average) 


Assessment Circles 
Included * {Refer to 
Figure 1 {b) ) 

Level of production 
based on Seven Food 
Crops (Refer to Figure 
151) ( Grades ) 

Intensity of 
Cropping in 
Percentage 
(Refer to 
Figure 106) 

Cropping Pattern and 
Crop Combination** , i.e. 
distribution in ranking 
order and importance of 
land occupance strength of 
crops in the region (Refer 
to Figures 177 , 184, 185 
and 186) 

vi 

vii 

viii 

ix 

Seoti and Pahar (Kalka), 
Pahar and northern 
part of Ghar 

(Naraingarh) 

Low 

131 to 150 
(135)**** 

Maize ( 20.50 )***, Gram 
(15.77), Wheat (14.80), 
Forage (11.35), Gochni 
(10.92), Pulses (10.56), 
Rice (7.42). 

Kandi except its south¬ 
eastern part (Jaga- 
dhari) 

Low to Moderate 

131 to 150 
(131) 

Wheat (20.98), Gram 
(15.07), Maize (14.15), 
Forage (13.61), Gochni 
(7.62), Rice (7.55), 

Pulses (7.30), Bajra 
(5.76), Sugar cane 

(4.36). 

Southeastern part of 
Kandi, Northern 

Khaddar Som and 
northern part of 

Khaddar Jamuna 

North (Jagadhari) 

Moderate 

110 to 130 
(122) 

Wheat (22.68), Sugar cane 
(16.36), Forage (15.23), 
Maize (12.10), Oilseeds 
(8.31), Pulses (7.36), 
Rice (5.21), Barley 
(3.42.). 

Southern Khaddar Som Low to Moderate 
and Northern Bhangar 
(Jagadhari) 

131 to 150 
(139) 

Wheat (26.62), Rice 
(16.50), Sugar cane 
(16.14), Forage (15.01), 
Maize (10.10), Pulses 
(4.92), Gram (4.80). 


in the region where the greater proportion of its area falls or placed in two different regions, 
enterprises. 

the total harvested area. 




























MiNisr^ 



<SL 


aryana's Agriculture: Problems and Prospects 


i ii 

iii 

iv 

V 

5. Dry Sub-Humid 

900 to 1100 

Light Loam 

10 to 30 
(13) 

y 6. Dry Sub-Humid 

T--- 

900 to 1000 

Loam 

61 to 90 
(68) 

/ 7. Dry Sub-Humid 

900 to 1050 

Silty Loam 

10 to 30 
(26) 

8. Semi-Arid 

700 to 900 

Light Loam 

10 to 30 
(22) 

9. Semi-Arid 

600 to 900 

Clayey Silt in 
northeast and 
elsewhere Silty 

61 to 90 
(76) 

10. Semi-Arid 

700 to 900 

Silty Loam 

61 to 90 
(72) 

11. Semi-Arid 

600 to 800 

Loam 

61 to 90 
and 

over 90 
(77) 
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m 


vm 


ix 


Southern part of Ghar 
and Seoty (Narain- 
garh) 


Low 


131 to 150 
and 

151 to 170 
(147) 


Wheat (26.46), Forage 
(12.88), Maize (12.53), 
Rice (10.65), Gram 
(9.83), Gochni (9.38), 
Pulses (6.13), Sugar 
cane (3.63). 


> Southern part of Bhangar 
(Jagadhari) 


High 


131 to 150 
(144) 


Southern part of 
Khaddar Jamuna 
North and, Khaddar 
Jamuna South 
(Jagadhari) 


High 


110 to 130 
(128) 


Ambala tehsil 


Low to Moderate 


131 to 150 
and 

151 to 170 
(149) 


Wheat (30.31), Rice 
(21.82), Sugar cane 
(13.70), Forage (11.17), 
Maize (7.05), Cotton 

(5.75) , Gram (3.07), 
Pulses (3.00). 

Sugar cane (25.10), Wheat 
(19.50), Forage (15.60), 
Maize (10.25), Rice 

(8.75) , Pulses (8.00),' 
Oilseeds (2.90). 

Wheat (28.02), Rice 
(12.45), Forage (12.25), 
Gochni (12.31), Maize 
(8.90), Gram (7.26), 
Pulses (6.52), Sugar 
cane (4.18). 


Bet Markanda, Chha- 
chlxra North and 
Chhachhra South 
(Thanesar) 


High 


151 to 170 
and 

over 170 
(160) 


Wheat (38.95), Rice 
(25.10), Forage (10.72), 
Maize (3.79), Gram 
(3.62), Sugar cane 
(2.98). 


Khaddar (Thanesar), Moderate to High 
Khaddar Indri and 
Khaddar Karnal 
(Kama!) 


Bhangar (Thanesar), 
Bhangar Indri, Nardak 
Indri and Nardak 
(Karnal) 


Moderate 


131 to 150 Wheat (39.70), Maize 

(145) (15.46), Rice (15.25), 

Forage (11.14), Sugar 
cane (3.93), Vegetables 
(2.70). 

151 to 170 Wheat (41.04), Rice 

and (25.88), Forage (10.34), 

over 170 Maize (6.95), Sugar 

(165) cane (3.75), Gram 

(3.50). 
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i 

ii 

Hi 

IV 

V 

12. 

Semi-Arid 

500 to 550 

Silty Clay 

61 to 90 
and 

over 90 
(70) 

13. 

Semi-Arid 

550 to 600 

Silty Clay 

61 to 90 
and 

over 90 
(87) 

14. 

Semi-Arid 

550 to 600 

Loam 

61 to 90 
and 
over 90 
(87) 


Semi-Arid 

550 to 700 

Loam 

61 to 90 
(72) 

16. 

V ' 

Semi-Arid 

600 to 700 

Silty Loam 

31 to 60 
(50) 

17. 

I«ili 

Semi-Arid 

500 to 600 

Silty Loam 

61 to 90 
(76) 

. / 18. 

Semi-Arid 

500 to 600 

Loam 

61 to 90 
and 
over 90 
(84) 
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vi 

vii 

vfii 

ix 

Western part of Naili, 
Inderwar and Pa wad 
(Gulha) 

Moderate 

151 to 170 
(168) 

Wheat (32.22), Gram 
(21.60), Rice (15.82), 
Forage (10.21), Oilseeds 
(3.46), Gochni (3.18), 
Maize (3.06). 

Eastern part of Naili 
(Gulha) 

High 

151 to 170 
and 

over 170 
(170) 

Rice (37.42), Wheat 
(34.92), Gram (9.61), 
Forage (8.52). 

Pehowa Bhangar, 

Nardak and Bhangar 
(Kaithal) ( 

High 

151 to 170 
(156) 

Wheat (40.99), Rice 
(24.84), Forage (8.50), 
Gram (4.73), Bajra 
(3.49), Maize (3.13). 

Bhangar (Karnal), 

Bhangar (Panipat) 
and Safidon 

High 

131 to 150 
(147) 

Wheat (39.12), Rice 
(15.45), Forage (12.56), 
Sugar cant (7.45), 
Maize (4.84), Bajra 
(3.90). 

{/ 

Khaddar (Panipat) 

High 

131 to 150 
(133) 

Wheat (47.57), Rice 

(11.60), Forage (7.81), 
Vegetables (6.98), Sugar 
cane (6.68), Maize 

(5.51), Jowar (4.27). 

Khaddar (Sonipat) 

✓ 

High 

110 to 130 
(129) 

Wheat (36.64), Forage 
(12.49), Sugar cane 
(9.39), Vegetables 

(7.70), Maize (7.18), 
Jowar (5.49), Bajra 
(4.62), Grant (4.56). 

Bhangar except its 
southwestern part 
(Sonipat) 

High 

131 to 150 
(146) 

Wheat (44.06), Bajra 
(10.16), Sugar cane 
(9.45), Jowar (7.58), 
Forage (5.59), Gram 
(5.48), Maize (4.10). 
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I 

ii 

ill 

IV 

V 


Semi-Arid 

450 to 550 

Loam 

31 to 60 
(45) 

20. 

Semi-Arid 

400 to 500 

Loam 

61 to 90 
and 

over 90 
(80) 

21. 

Semi-Arid 

400 to 525 

Loam in north¬ 
western sector 
and Coarse 

Loam in south¬ 
eastern sector 

31 to 60 
(42) 

22. 

Semi-Arid 

500 to 600 

Light Loam 

10 to 30 
(23) 

23. 

Semi-Arid 

500 to 600 

Relatively Sandy 
Loam 

10 to 30 
(29) 

24. 

Semi-Arid 

500 to 600 

Loam 

31 to 60 
(48) 

25. 

Semi-Arid 

500 to 600 

Silty Loam 

10 to 30 
(22) 
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vi 

vii 

viii 

ix 

Eastern Nehri’and Wes¬ 
tern Nehri (Gohana) 

High 

110 to 130 
(123) 

Wheat (32.44), Bajra 
(10.26), Jowar (9.06), 
Oilseeds (8.57), Sugar 
cane (8.58), Gram 
(8.51), Forage (6.86), 
Rice (4.57). 

Southwestern part of 
Bhangar (Sonipat), 
eastern part of Nehri 
(Jhajjar), Nehri Awal, 
Nehri Doyam, Nehri 
Som, and Barani 
(Rohtak) 

Moderate 

131 to 150 
(141) 

Wheat (35.10), Jowar 
(14.38), Gram (14.06), 
Bajra (11.91), Sugar 
cane (7.96), Forage 
(3.80). 

Western part of Nehri, 
Barani, and northern 
part of Southern 
Dehri (Jhajjar) 

Moderate 
to High 

131 to 150 
(139) 

Gram (26.07), Bajra 
(21.53), Wheat (19.57), 
Jowar (16.29), Forage 
(3.74). 

Gurgaon (Gurgaon), 
southwestern part of 
Southern Dehri 

(Jhajjar) 

Moderate 

131 to 150 
(140) 

Wheat (36.50), Bajra 
(24.44), Gram (9.58), 
Forage (8.12), Gochni 
(6.08), Barley (3.70). 

Sohna (Gurgaon) and 
western part of 

Dahar (Ballabgarh) 

Moderate 

131 to 150 
and 

151 to 170 
(145) 

Wheat (19.08), Bajra 
(18.45), Gochni (14.30), 
Jowar (13.08), Gram 
(10.28), Forage (9.28), 
Barley (9.20). 

Bhangar and eastern 
part of Dahar 

(Ballabgarh) 

High 

131 to 150 
(148) 

Wheat (39.76), Bajra 
(13.56), Forage (12.50), 
Rice (7.74), Pulses 
(6.28), Gram (4.84), 
Jowar (4.44), Maize 
(4.14). 

Khaddar (Ballabgarh) 
and Khaddar (Palwal) 

High 

131 to 150 
(144) 

Wheat (55.50), Bajra 
(18.88), Gram (8.58), 
Jowar (4.40), Barley 
(4.36), Forage (3.15). 
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i 

ii 

iii 

IV 

V 

26. 

Semi-Arid 

500 to 600 

In extreme 
northeast Silty 
Loam and else¬ 
where Loam 

61 to 90 
(66) 

27. 

Semi-Arid 

550 to 600 

Loam 

10 to 30 
(29) 

28. 

Semi-Arid 

500 to 550 

Coarse Loam 

Under 10 
(8) 

29. 

Semi-Arid 

500 to 550 

Light Loam and 
Coarse Loam 

Under 10 
(8) 

30. 

Semi-Arid 

450 to 550 

Loam 

61 to 90 
and 

over 90 
(77) 

31. 

Semi-Arid 

500 to 550 

Loam 

61 to 90 
(68) 

32. 

Semi-Arid 

500 to 550 

Loam 

31 to 60 
(35) 
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vi 

vii 

viii 

ix 

Bhangar except its ex¬ 
treme south (Palwal) 

Low to 
Moderate 

131 to 150 
and 

151 to 170 
(154) 

Wheat (35.48), Bajra 
(10.74), Barley (9.91), 
Forage (9.22), Jowar 
(8.75), Sugar cane 
(4.61), Gochni (4.61), 
Gram (3.74). 

Extreme south of Bhan¬ 
gar (Palwal), north¬ 
eastern part of Dahar 
and Bhangar (Nuh), 
eastern part of 

Bhangar (Firozpur 
Jhirka) 

Low 

131 to 150 
(143) 

Wheat (27.74), Jowar 

(11.71), Barley (9.65), 
Bajra (9.57), Forage 
(8.25), Gochni (7.89), 
Gram (7.58), Sugar 

cane (5.14), Oilseeds 
(3.06). 

Western part of Bhan¬ 
gar, Dahar, Chaek- 
note and Bhuder 
(Firozpur Jhirka) 

Low 

131 to 150 
(141) 

Bajra (22.91), Gram 
(19.53), Oilseeds 

(15.03), Wheat (12.47\ 
Forage (7.05), Barley 
(6.34), Gochni (5.48), 
Jowar (5.31). 

Taoru and Dahar except 
its northeastern part 
(Nuh) 

Low 

131 to 150 
(133) 

Gram (17.44), Bajra 
(16.46), Gochni (14.07), 
Wheat (11.55), Jowar 
(9.93), Oilseeds (9.20), 
Barley (7.25), Forage 
(5.89). 

Narwana except its 
southeastern part 
(Narwana) 

Moderate 

to 

High 

151 to 170 
(156) 

Gram (28.87), Bajra 

(21.61) , Wheat (16.91), 
Forage (6.58), Jowar 

(5.61) , Cotton (4.98). 

Southeastern part of 
Narwana (Narwana), 
Nardak, Bhangar and 
northeastern part of 
Jind (Jind) 

Moderate 

to 

High 

131 to 150 
(148) 

Gram (23.93), Bajra 
(22.09), Wheat (17.63), 
Forage (7.31), Jowar 
(6.58), Cotton (5.67), 
Gochni (3.86). 

Central and southern 
parts of Jind (Jind) 

Moderate 

131 to 150 
(137) 

Gram (27.07), Wheat 
(26.62), Bajra (15.52), 
Jowar (8.25), Forage 
(8.12), Sugar cane 
(6.35), Cotton (2.90). 
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i 

11 

iii 

iv 

V 

33. 

Arid 

400 to 500 

Light Sandy 
Loam 

31 to 60 
(46) 

34. 

Arid 

400 to 500 

Light Loam 

31 to 60 
(34) 

35. 

Arid 

400 to 500 

Relatively Sandy 
Loam 

10 to 30 
(13) 

36. 

Arid 

400 to 500 

Loam 

61 to 90 
(71) 

37. 

Arid 

400 to 500 

Loam 

61 to 90 
and over 90 
(79) 

38. 

Arid 

350 to 450 

Loam 

61 to 90 
(73) 

39. 

Arid 

400 to 450 

Silty Clay and 
Loam 

' 61 to 90 
and over 90 
(82) 
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vi 

vii 

viii 

* 

ix 

Southeastern part of 
Bhud, Chahi (Jhajjar), 
Bhuder, Sahibi, 

Bahora (Gurgaon), 
Pataudi and Sahibi 
(Rewari) 

Moderate 

110 to 130 
and 

131 to 150 
(139) 

Bajra (30.51), Wheat 
(24.51), Gram (15.10), 
Barley (8.37), Forage 
(6.41), Oilseeds (5.17), 
Gochni (4.64). 

Khari (Rewari) 

Low 
to High 

131 to 150 
(150) 

Bajra {29.47), Gram 
(22.88), Wheat (13.47), 
Barley (10.87), Forage 
(6.75), Oilseeds (6.42), 
Jowar (3.43). 

Bawal (Rewari) 

Low 

131 to 150 
(140) 

Bajra (39.21), Gram 
(22.43), Wheat (9.93), 
Oilseeds (7.79), Barley 
(6.27), Forage (5.15), 
Jowar (3.48). 

Nehri, Meham and 
Rajputana (Rohtak) 

Moderate 

151 to 170 
(154) 

Gram (20.60), Wheat 
(20.30), Bajra (17.45), 
Jowar (15.06), Sugar 
cane (7.93), Forage 
(4.75), Cotton (3.68). 

Barani and Nehri 
(Hansi) 

Moderate 

131 to 150 
(138) 

Wheat (24.08), Gram 
(21.90), Bajra (15.89), 
Forage (10.97), Cotton 
(9.41), Jowar (6.42). 

Barani and northern 
part of Nehri (Hisar), 
eastern part of Nehri 
and Barani (Fateha- 
bad) 

Low 

110 to 130 
and 

131 to 150 
(129) 

Gram (19.45), Bajra 
(19.08), Cotton (15.18), 
Wheat (13.31), Forage 
(7.60), Oilseeds ( 6.85 ) f 
Jowar (5.93). 

Naili and Rangoi 
(Hisar), Naili and 
northern part of 
Rangoi (Fatehabad) 

Moderate 

151 to 170 
(166) 

Wheat (31.61), Cotton 
(16.68), Gram (14.29), 
Bajra (10.97), Forage 
(8.73), Oilseeds (7.82), 
Rice (3.40). 
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ii 
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IV 
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40. 

Arid 

350 to 450 

Relatively Sandy 
Loam 

61 to 90 
and 

over 90 
(83) 

41. 

Arid 

300 to 400 

Relatively Sandy 
Loam 

31 to 60 
and 

61 to 90 
(68) 

42. 

Arid 

400 to 450 

Loam in north¬ 
east and Sandy 
Loam in 
southwest 

31 to 60 
(32) 

43. 

Arid 

300 to 400 

Relatively Sandy 
Loam 

10 to 30 
(29) 

44. 

Arid 

350 to 400 

Relatively Sandy 
Loam 

Under 10 
(6) 

45. 

Arid 

350 to 400 

Sandy and 
Loamy Sand 

10 to 30 
(17) 

46. 

Arid 

300 to 400 

Sandy and 
Loamy Sand 

Under 10 
(8) 
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vi 

vii 

viii 

ix 

Barani, southern part 
of Rangoi and north¬ 
western part of 

Nchri (Fatehabad) 

Low to 
Moderate 

131 to 150 
(138) 

Cotton (21.50), Gram 
(18.94), Wheat (18.00), 
Bajra (IS.70), Oilseeds 
(11.50), Forage (5.96). 

Southern part of Nehri 
and southeastern part 
of Bagar (Hisar), 
Bagar (Bawani Khera) 

Low 

151 to 170 
(155) 

Bajra (36.80), Gram 
(29.65), Cotton (10.72), 
Forage (10.02), Wheat 
(8.85). 

Barani (Bawani Khera) 

Low 

no to 130 
(122) 

Gram (32.45), Bajra 
(26.55), Forage (13.87), 
Wheat (6.75), Cotton 
(5.70), Oilseeds (3.70). 

Haryana Sharqi and 
Haryana Garbi 

(Bhiwani), Nahar and 
northwestern part of 
Bhud (Jhajjar), Tal 
Awal and Tal 

Doyam (Dadri) 

Low every¬ 
where 
except in 
southeastern 
corner where 
it is High: 

151 to 170 
(164) 

Bajra (37.87), Gram 
(34.45), Wheat (6.89), 
Forage (6.70), Jowar 
(3.65) 

Northern part of Tehsil 
Khas and Kanina 
(Mahendragarh), 

Sherin and Pahar 
(Rewari) 

Low 

131 to 150 
(133) 

Bajra (58.65), Gram 
(18.05), Forage (12.22), 
Pulses (3.58). 

Tehsil Khas except its 
northeastern corner 
and Nalwati (Narnaul) 

Moderate 

131 to 150 
(140) 

Bajra (38.68), Gram 
(24.46), Wheat (10.20), 
Oilseeds (7.33), Forage 
(4.81). 

Tibba and Peskoh 
(Dadri), southern part 
of Tehsil Khas 
(Mahendragarh), 

Kanti and north¬ 
eastern corner of 
Tehsil Khas (Narnaul) 

Low to 
Moderate 

131 to 150 
(143) 

Bajra (46.89), Gram 
(33.01), Wheat (4.99), 
Forage (4.93). 
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/ 

ii 

Hi 

iv 

V 

47. 

Arid 

300 to 350 

Sandy and 
Loamy Sand 

Under 10 

(3) 

48. 

Arid 

Under 300 
to 450 

Sandy and 
Loamy Sand 

10 to 30 
(27) 

49. 

Arid 

Under 300 
to 450 

Silty Clay 

61 to 90 
(63) 

50. 

Arid 

300 to 450 

Sandy Soft 
Loam 

31 to 60 
(41) 


Recommended Crop Pattern 
(Uppal, 1961) 

Soft Loam 
and 

Compact Loam 

62 


All-Haryana Cropping Pattern 
(1970-73 Average) 


Under 10 
to 

over 90 
(44.29) 


All-India Cropping Pattern 
(1970-71) 



Under 10 
to 


over 60 
(22.16) 
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vi 

vii 

viii 

ix 

Amrain Bagar (Bitiwani), 
Behai Siwani Bagar 
and Loharu Bagar 
(Loharu), Bagar 

(Bawani Khera), 

southwestern part of 
Bagar (Hisar) 

Low 

110 to 130 
(126) 

Bajra (45.00), Gram 
(32.60), Forage (9.92), 
Pulses (8.15). 

Bagar North (Hisar), 
Bagar (Fatehabad), 

Bagar (Sirsa) 

Low 

110 to 130 
(125) 

Gram (37.25), Bajra 

(22.50) , Cotton (12.45), 
Wheat (9.90), Forage 

(6.50) , Oilseeds (4.81). 

Naili (Sirsa) 

Low 

131 to 150 
(141) 

Wheat (33.44), Cotton 
(22.88), Gram (12.65), 
Forage (8.61), Rice 
(5.47), Bajra (4.12). 

Rohi (Sirsa), Rohi 
(Dabwali) 

Low 

110 to 130 
(119) 

Gram (38.07), Cotton 
(22.32), Wheat (16.23), 
Forage (7.42), Bajra 
(6.17), Oilseeds (5.78). 




Wheat and Rice (35.00), 
Cotton, Oilseeds and 
Sugar cane (28.40), 
Gram and Bajra (10.60) 
and Forage Crops 
(24.00). 



110 to 
over 170 
(143.41) 

Wheat (24.52), Gram 
(18.21), Bajra (16.47), 
Forage (9.21), Rice 
(5.76), Cotton (5.05), 
Gochni (3.69), Oilseeds 
(3.56), Jowar (3.54). 



Under 110 
to Over 140 
(118.59) 

Rice (22.30), Wheat 
(10.81), Jowar (10.24), 
Pulses other than Gram 
(9.01), Oilseeds (8.15), 
Bajra (7.00), Cotton 
(4.71), Gram (4.72), 
Maize (3.41). 
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in different regions of the state should be emphasized. Additionally, protein is an 
important constituent of human diet. The main source of protein in an average ruralite 
diet is vegetables and pulses other than gram. A glance at the cropping patterns reveals 
that due attention is not given to maintaining requisite hectareage under vegetables and 
pulses so that a balanced diet may be provided to the rural as well as urban population. 
Multiple cropping and relay cropping can provide diversification in agriculture by adding 
a variety of pulses and vegetables, needed for a well balanced diet, to the existing cropping 
patterns. 

All-Haryana cropping pattern is basically inferior, but it is superior to the all-India crop¬ 
ping pattern (see Table lO.i); regional patterns portray the same picture except over the 
stretches where sugar cane and cotton occupy first and second ranks in the crop-sequence 
in the eastern part of Jagadhari tehsil and northern part of Hisar district. The cropping 
pattern of a large number of regions is typical of an under-developed agricultural economy 
in which most of the area sown is devoted to coarse foodgrain crops, mainly for domestic 
consumption and the local market where the surpluses are traded immediately for domes¬ 
tic and farm necessities and replacements, while the commercial crops get only a negligible 
proportion of the total harvested area. The basic inferiority owes primarily to the 
limitations imposed by moisture inadequacy and soil and is, secondarily, aggravated by 
the restricted irrigation facilities and socio-economic constraints. The regional variations 
in cropping pattern are apparent because of spatial differences in moisture and edaphic 
conditions and irrigational facilities, e.g. in the light and moisture deficient soils of the 
south and southwest coarse foodgrains hold dominant status, and in the irrigated loams 
of the western and central northeastern parts fine cereals and economic crops gain 
eminent position in the crop-sequence (cf. Figures 177, 178 and 179). 

The development of irrigation facilities has modified the cropping patterns: the higher 
the intensity of irrigation, the lesser the area under millets and pulses and the greater 
that under fine grains, fiber and forage crops (compare Figures 177 and 69). Although 
the cropping pattern of the various regions is diversified where the irrigation facilities 
are significantly developed, yet in the areas where the intensity of irrigation is over 
60 per cent, a wide gap exists between the existing cropping pattern and the recommen¬ 
ded one as is apparent from Table lO.i; in the intensively tube-well irrigated areas of 
Gulha, Thanesar, Karnal and Kaithal covering the assessment circles of Bet Markanda, 
Naili, Nardak, Chhachhra and Bhangar specialisation in two to three crops dominates. 
Tile deviation of the contemporary crop-sequence from the recommended crop pat¬ 
tern means that agricultural resources are not properly utilised. It is economically 
undesirable to waste precious agricultural water and not to put the agricultural land- 
resources to recommended uses. Hence practical action is needed to adjust the crop¬ 
ping pattern towards the recommendations in the areas where the net area sown is in¬ 
tensively irrigated from different sources. 

Table lO.i reveals that in the extreme northeast and on sandy undulations of the south 
and southwest the intensity of irrigation is very low and low (see Figure 69), and similar 
is the situation of the area sown more than once (see Figure 106): the facilities of irri- 
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gation and the extent of double cropping are quite limited. Intensity of cropping varying 
from 200 to 300 per cent and judicious crop rotation may be proposed and recommen¬ 
ded. The recommendations are no doubt desirable but appear difficult to be executed 
without assured intensive irrigation facilities. Perhaps, the approach should be first 
to review the existing cropping patterns against the background of climatic-edaphic, 
socio-economic and technical-organizational influents, and thereafter, the possible 
improvements that can be made for intensification in cropping and substitution of any 
cropping pattern and crop rotation may be suggested and the plans for the optimum 
utilization of resources by adopting recommended cropping patterns may be conside¬ 
red, formulated and executed. 

With the development of irrigational facilities and new methods of farming, the use of 
new high-yielding varieties and chemical fertilizers and the changing technical-organi¬ 
zational farm practices, new problems in the sphere of agriculture are arising in India, 
particularly in Haryana, the State farmed by progressive farming communities. One 
of these is the changes that are bound to happen in the cropping patterns. In ordinary 
course of events the changes ’would come about through hit-and-miss methods by the 
illiterate and ignorant peasantry. This takes a long time and results in a considerable 
wastage of valuable agricultural land resources. It is, therefore, imperative to cut short 
this period of adjustment because this has significance both for the individual farm 
and the state as a whole, ultimately for the nation. Farm profits must be increased and 
the most efficient utilization of the nation’s resources achieved. Extension services of 
the state already have in the recommendations these goals to work towards. Finally, 
albeit the swing in the crop-sequence in different cropping pattern regions is in the 
right direction, the farmers still require proper guidance from the agronomists and 
agricultural scientists for propagating and expediting changes on planned lines by 
educating the literate sons of the ignorant tradition-oriented peasant-proprietors. 

Haryana has an extraordinarily spatial diversity in relief (see Figure 18), climatic (see 
Figures 22 to 46) and edaphic conditions (see Figures 47 to 51), ground-water resources 
(see Figures 56 and 60), and irrigational facilities (see Figure 69), so the production of 
one crop as a dominant crop is not favoured throughout the state: there is an almost 
bewildering diversity in the specific location of the dominant crops in terms of areal 
spread and percentage cropped land occupancy. The environmental conditions deter¬ 
mine the shape of the areas of dominant crop production regions (Figure 178), while 
the socio-economic relationships determine their spread and cropped land strength. 
There are seven crops which hold a status of dominance: these are wheat, gram, bajra, 
maize, rice, cotton and sugar cane. Figure 178 reveals the following facts, 

(a) that in the ‘Wheat Basket’ in terms of rank classification wheat concentration is 
very high, i.e. over 35 per cent of the harvested area; 

(b) that in southwestern part of the state the restrictive agro-climatic conditions for 
other crops push bajra to a higher position in first rank classification, i.e. over 35 
per cent of the harvested hectareage; 
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HARYANA 

First Ranking Crops 

1970-73 


Crops 
W Wheat 
6 Gram 

B Bajra 
R Rice 
M Maize 
Sli Sugar cane 
C Cotton 


As the Percentage of 
Total Harvested Area 


414 


Figure 178 
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(c) that in the Ghaggar flood plain and the northeastern part of the state wheat as a 
dominant crop holds 20 to 35 per cent of the total harvested area; 

(d) that in western and central parts of the state gram and wheat crops are the domi¬ 
nant crops having a variable percentage strength; 

(e) that areal coverage of rice and maize as dominant crops is very limited; 

(f) that on the whole wheat, gram, and bajra dominate; 

(g) that spatial spread of commercial crops like cotton and sugar cane is extraordinarily 
restricted; and 

(h) that the distribution of the dominant crops and their strength in terms of hecta- 
reage is determined primarily by climatic and edaphic conditions and modified 
secondarily by developed water supply and cultural constraints. 

Simplicity still prevails in the map of second ranking crops, involving a total of nine 
crops (Figure 179). The additional crops joining the dominant ones are jowar and 
forage crops and that too covering a very limited areal extent. Figure 179 highlights 
the following facts, 

(a) that foodgrains have inter-changed positions in status; 

(b) that foodgrains still dominate as crops at second status; and 

(c) that in the western part of the state in Rohi and Naili assessment circles cotton 
has become an important crop. 


Figures 177, 178 and 179 suggest that it is difficult to put Haryana as a whole under 
one agricultural type because of agricultural heterogeneity within her borders. It will 
be easily agreed that the hierarchy of agricultural types can be built upon the basis of 
agricultural elements which may be quantitatively expressed and mapped. Demar¬ 
cation of ‘Crop Structure Regions’ (functional agricultural regions) based on crop 
combinations, is to be preceded by areal regionalisation in terms of the dominance 
of fine foodgrain or coarse foodgrain or food or fiber crops in those parts of the world 
where agriculture is the mainstay of a very large proportion of population; this 
will provide the ‘Broad Agricultural Regions’—a merely descriptive generalization 
of quantitative measure of crop structures. The areal expression of the broad agri¬ 
cultural regions (Figure 180) reflects the process-element relationships creating hori¬ 
zontal unity covering a wider area. Subsequently, the crop structure agricultural regions 
can be derived through a quantitative analysis of crop structure with the help of stan¬ 
dard statistical models of least squares or least standard deviation or least coefficient 
of variation, i.e. least deviation of the actual crop structure from the theoretical one. 

Figure 181 exhibits the cropping patterns of broad agricultural regions, while Table 
lO.ii (pp. 420-23) is a summary statement of climatic, edaphic, irrigational, agricultural 
characteristics, etc, thereof. 
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HARYANA 

Second Ranking Crops 


1970-73 


Crops 
W Wheat 
Rice 
Gram 
Bajra 
Jowar 
M M a i 2 e 
Fo Forage 
Su Sugar cane 
C Cotton 


As the Percentage of 
Total Harvested Area 
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Figure 179 



20 - 35 
under 20 


30 KM. 
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Figure 180 


HARYANA 

Broad (Formal) Agricultural 
Regions 


Nomenclature 
Fine Foodgrains 

Domination Region v; 

Fine Foodgrains and Sugar cane V 

Domination Region 

Foodgrains and Cotton v. 

Domination Region V 

Wheat Domination Region having \ 

Sugar cane Cultivation Potentials v 

Coarse Foodgrains Domination Region 

having Cotton/Wheat Cultivation Potentials^ ^ 

Foodgrains Domination Region having ^ 

Wneat/Rice Cultivation Potentials \ 

Foodgrains Domination Region having 
Wheat/Cotton Cultivation Potentials 
Foodgrains Domination Region having 
Improvement Potentials 
Coarse Foodgrains Domination Region 
having Wheat/Oilseeds Cultivation Potentials 

Coarse Foodgrains Domination Region 
i having Dry Farming Potentials 


Figure 180 
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Figure 181 


HARYANA 

Cropping Pattern 
in 

Broad (Formal) Agricultural 
Regions 

(1970-73 Average) 
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Figure 181 
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In this geographical investigation of the agriculture of Haryana it is proposed to name 
the broad agricultural regions on the basis of the primary domination of either fine 
foodgrains or coarse foodgrains or foodgrains with the secondary domination of supple¬ 
mentary crops like cotton or sugar cane in a few instances or having the potentials for 
wheat or cotton or sugar cane or oilseeds husbandry in many instances (see Figure 180). 
Crops grow in association either because they require similar ecological conditions for 
crop growth, or because they are supplementary to each other. Since climatic, edaphic, 
irrigationai and cultural conditions control the patterns of distribution of crops, the crop 
structures and sequences in an area are necessarily determined by the combination of 
physical and non-physical influents operating thereon. There are many functional (crop 
structure) agricultural regions within a formal (broad) one, but one striking fact will be 
apparent in every one, save in an insignificant number: that foodgrain crops (fine or 
coarse or both) dominate in the crop structures, reflecting the main function of agricul¬ 
ture in Haryana, namely, the feeding of the rapidly growing population in India and the 
contribution to the food deficit areas: hence, on the whole, reliance ought to be placed on 
foodgrain-oriented agriculture. What is pervasively more important is that within each 
formal region or macro-region there are functional regions or meso-regions where the 
status of first-rank and second-rank crops has developed par excellence (see Figures 
178 and 179) achieving a structure of ‘Two-Crop Culture’, such as Wheat-Rice or Rice- 
Wheat or Bajra-Gram or Gram-Bajra. The grouping in the crop structure gives consid¬ 
eration to the status of the crops as far as possible, and the functional agricultural regions 
are mostly ‘ranked crop combinations’. In certain cases some crops assume enough 
strength to be included in the crop combination index. In these occasional occurrences, 
in order to avoid the diversity of combinations leading to confusion, the presence of 
additional crops has been shown by the positive sign followed by a symbol, such as + M, 
where M stands for maize. 

Figure 182 is an attempt towards showing the number of crops in a statistically derived 
crop combination of each cropping pattern region. Figure 182 exhibits three categories: 
categories of two-three crop and six-seven crop combinations are the significant ones 
because the former refer to specialisation and the latter to diversification. Two to three 
crop associations embrace the ‘Rice Bowl’ in the northeast and the ‘Bajra Tract’ in the 
southwest: in the former specialisation is in wheat-rice crops, with the addition of forage 
at places; in the latter, bajra-gram dominates or wheat-bajra-gram is the important 
pattern. In addition to these factors, three crop structure is also observable in Rohi 
assessment circle of Dabwali and Sirsa where gram-cotton-wheat combination is encount¬ 
ered. In these areas terrain-climatic-edaphic-economic-cultural conditions have restrict¬ 
ed agricultural activity to a limited number of crops, may be either as a subsistence or 
commercial farm economy. In the northeast covering a major part of Ambala and in 
the southeast covering a major part of Gurgaon six and seven crop combinations suggest 
diversification in farm practices either from a commercial viewpoint or for earning live¬ 
lihood under harsh conditions by growing a variety of food crops. 

In Figure 183, an attempt has been made to reckon the degree of deviation in existing 
crop structures from the theoretical base. Very high (51 to 75 per cent) and high (36 to 
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TABLE 


Summary Statistics of Annual Rainfall, Intensity of Irrigation, Level of 

Crop Structure in Various Broad (Formal) 


Sr. No. Agricultural Nomen¬ 
clature of the Region 
(.Figure 180) 

Climatic type 
and Annual Rain¬ 
fall in Millimetres 

Soil Type 

Intensity of 
Irrigation 
{Percentages 
rounded) 

i 

it 

iii 

iv 

V 

l. 

Fine Foodgrains 
Domination Region 

Semi-Arid 
(575-725) 

Clayey Silt, 

Silty Clay 

78 

2. 

Fine Foodgrains and 
Sugar cane Domina¬ 
tion Region 

Dry Sub-Humid 
(950-1100) 

Silty Loam, Loam 
and Silty Clay 

33 

3. 

Foodgrains and Cot¬ 
ton Domination Re¬ 
gion 

Arid 

(325-450) 

Loam, Sandy Soft 
Loam and Silty Clay 

67 

4. 

Wheat Domination 
Region having Sugar 
cane Cultivation Po¬ 
tentials 

Semi-Arid 

(500-600) 

Loam, Silty Loam 

68 

5. 

Coarse Foodgrains 
Domination Region 
having Cotton/Wheat 
Cultivation Potentials 

Arid 

(300-425) 

Loam, Sandy and 
Sandy Loam 

56 

6. 

Foodgrains Domi¬ 

nation Region having 
Wheat/Rice Cultiva¬ 
tion Potentials 

Dry Sub-Humid 
(925-1125) 

Pahar, Ghar, and 

Light Loam 

15 


♦Crops in italics are included in the crop combinations 
**Figuresin parentheses relate to the percentage of harvested 
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lO.ii 


Agricultural Production, Intensity of Cropping, Cropping Pattern and 
Agricultural Regions (1970-73 Average) 


T&hsils 

Level of 
Production 
based on 
seven food 
crops ( Grades ) 

Intensity of 
cropping 
(Percentages 
rounded) 

Cropping pattern and crop 
structure* 

vi 

vii 

viii 

ix 

Thanesar, Gulha, 
Kaithal and Karnal 
except its southwestern 
part 

Moderate 

to 

High 

160 

Wheat (37.97), Rice (24.00)** 
Forage (9.90), Gram (7.17), 
Maize (5.39). 

Jagadhari except north¬ 
ern part 

Moderate 

to 

High 

133 

Wheat (24.77), Sugar cane 

(17.82) , Forage (14.25), Rice 
(13.07), Maize (9.87), Pulses 

(5.82) . 

Dabwali, North Fateha- 
bad, and northern and 
central parts of Sirsa 

Low 

to 

Moderate 

141 

Wheat (24.82), Gram (20.98), 
Cotton (20.84), Bajra (7.71), 
Forage (7.68), Oilseeds (6.27). 

Southwestern part of 
Karnal, Panipat, Safi- 
don, Sonipat, East 
Rohtak and north¬ 
eastern part of Jhajjar 

High 

136 

Wheat (39.15), Sugar cane 
(8.25), Forage (8.18), Bajra 
(6.80), Jowar (6.79), Gram 
(5.43), Rice (5.27), Maize 
(3.60). 

Southern Sirsa, South 
Fatehabad and Hisar 

Low 

136 

Gram (28.78), Bajra (26.12), 
Cotton (12.78), Wheat (10.68), 
Forage (8.04), Oilseeds (3.88). 

Kalka, Naraingarh, 
Ambala and Kandi 
assessment circle in 
Jagadhari 

Low 

to 

Moderate 

140 

Wheat (22.56), Maize (14.02), 
Forage (12.57), Gram (11.98), 
Gochni (10.06), Rice (9.51), 
Pulses (7.62), Sugar cane 
(3.04). 


or crop structures or crop enterprises. 

area under the crop to the total harvested area. 
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/ 

a 

Hi 

iv 

V 


7. 

Foodgrains Dorni- 

Semi-Arid 

Loam 

64 



nation Region having 
Wheat Cultivation 

(450-550) 





Potentials 





8. 

Foodgrains Domi- 

Semi-Arid 

Loam, Silty Loam 

36 



nation Region having 

(500-600) 

and Relatively Sandy 




Improvement Poten¬ 


Loam. 




tials 





9. 

Coarse Foodgrains 

Arid 

Loam, Coarse Loam 

34 



Domination Region 
having Wheat/Oilseeds 

(425-525) 

and Sandy Loam 




Cultivation Potentials 


t 



10. 

Coarse Foodgrains 

Arid 

Loam, Sandy Loam, 

15 



Domination Region 

(325-425) 

Loamy Sand and 




having Dry Farming 
Potentials 


Sandy 
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vi 

vii 

viii 

ix 

Narwana, Jind and 
Hansi 

Moderate to 
High 

144 

Gram (26.22), Wheat (21.31), 
Bajra (18.77), Forage (8.24), 
Jowar (6.71), Cotton (5.74). 

Southeastern part of 
Jhajjar, East Gurgaon, 
Ballabgarh, Palwal, 

East Nuh and eastern 
part of Firozpur Jhirka 

Low to High 

143 

Wheat (35.67), Bajra (15.94), 
Forage (8.55), Gram (7.43), 
Jowar (7.06), Barley (6.15), 
Gochni (5.48). 

West Rohtak, Central 
Jhajjar, West Gurgaon, 
West Nuh and Central 
and Western Firozpur 
Jhirka 

Low to High 

142 

Bajra (23.05), Gram (20.27), 
Wheat (16.97), Jowar (8.33), 
Oilseeds (5.97), Forage (5.76), 
Barley (5.47), Gochni (4.03). 

Bavvani Khera, Bhiwani, 
Loharu, Dadri, Western 
Jhajjar, Mahendragarh, 
Rewari and Narnaul 

Low to 
Moderate 

138 

Bajra (41.83), Gram (28.20), 
Forage (8.22), Wheat (5.53). 
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Figure 182 


HARYANA 

Number of Crops 
in 

Crop Combinations 

1970-73 
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Figure 182 
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Figure 183 


HARYANA 

Coefficient of Variability 
in 

Crop Combinations 
from 

Theoretical Base 

1970-73 


>5 


^=yr 




■H 



Per cent 
51 - 75 
36 - 50 
20 - 35 
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Figure 183 
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50 per cent) proportions of deviation of the actual crop strengths from the theoretical 
ones mean that there is a great gap in the percentages of crops forming crop combina¬ 
tions, highlighting the upper hand of dominant and major crops over the secondary 
ones. Further, it suggests the great interest in careful culturing of crops lying at first 
and second ranks. When the crops occupy nearly equal percentage strength in the 
cropped land occupance, the coefficient of variation will be low (20 to 35 per cent), this 
means that the cultivators are carefully husbanding all the crops in the combination 
because the ecological conditions are equally favourable to them all. 

The state of Haryana has been divided into ten ‘Broad Agricultural Regions’ (Figure 
180) based on crop domination nomenclature, and each has been further subdivided 
keeping in view the crop structure—a reflection of physical and non-physical variants , 
giving rise to thirty six crop combinations which may form the Agricultural Develop¬ 
ment Blocks’ of the state for launching the future agricultural strategy, taking into 
account the contemporary patterns and problems of each (figures 184, 185 and 186). 
Haryana being an old settled area, the interaction between man-in-society and the diver¬ 
gent combinations of physical and non-physical environments has resulted in more diver¬ 
sification in agricultural activities, which is not a surprising phenomenon on account of 
great divergencies within the borders of the state. 

I. FINE FOODGRAINS DOMINATION REGION (FIGURE 184) 

The Fine Foodgrains Domination Region extends over Bet Markanda, Chhachhra, 
Khaddar, Bhangar, Nardak, Naili, Inderwar and Pawad assessment circles of Thanesar, 
Karnal, Gulha and Kaithal tehsils where wheat and rice possess first two ranks in most 
of the crop structures covering major part of the region save Khaddar in the east and 
western part of Naili, Inderwar and Pawad assessment circles in the west where respective¬ 
ly maize and gram find position at second-rank owing to favourable edaphic situations 
of khaddar soil for the former and silty clay for the latter. Wheat and rice are the food- 
grain crops of the clayey silt, silty clay, silty loam and loamy soils and are raised with 
intensively developed irrigation facilities because the raison de'etre for it is semi-arid 
climatic conditions. The region is divisible into five crop structure regions (which 
henceforth may be designated as ‘Agricultural Development Blocks’ for planning 
purposes), namely 

1. Rice-Wheat 

2. Wheat-Rice 

3. Wheat-Rice-Forage 

4. Wheat-Gram-Rice-Forage 

5. Wheat-Maize-Rice-Forage 

Climatically, these regions are covered by semi-arid conditions, and edaphically medium 
to heavy soils dominate. Salinity-alkalinity areas have been created on account of 
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Figure 18 4 




HARYANA 

Agricultural Development Blocks / ‘' 

Based on Crop Structure 
(1970-73 Average) 




m 


Fine Foodgrains 
Domination Region 

Rice - Wheat 
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pooj water and land management resulting from the existing crop structures. The 
contemporary crop-sequences in these blocks give a clear indication of the problems which 
agricultural planners face: if the same situation is allowed to continue, the magnitude 
and extent of problems will be intensified. Wheat-rice-wheat or wheat-rice/maize-wheat 
rotations are practised on most of the plots. These are water demanding and soil 
exhausting crop structures, they may lead towards declining yields per unit area and 
thereby may be responsible for failure of the Green Revolution despite the presence of 
progressive human element. The regions have already high intensity of cropping of 
fine foodgratn, crops responsible for excessive soil mining. At the same time, intensity 
of irrigation is very high and assured provided tube-wells get a regular supply of power. 
New crop-sequences need to be worked out so as to save the scarce arable land from 
being depleted and to assure good harvest. Forage crops occupy a significant status 
m the crop structure in Thanesar and Karnal tehsils. This suggests that due attention 
should be paid to mixed farming and farmers should be encouraged to raise milch stock 
and legume forage crops: both will improve the soil fertility. The maintenance of soil 
fecundity with the help of legumes in rotation will be a more lasting one than enhancing 
fertility with the application of ‘NPK’ (nitrogen, phosphorous and potassium) fertilizers- 
the former should be recommended to the farmers and towards the implementation of 
this recommendation concerted efforts should be made by the Intensive Extension 
Service Programmes (IESP). 

II. FINE FOODGRAINS AND SUGAR CANE DOMINATION REGION 
(FIGURE 184) 

The Fine Foodgrains and Sugarcane Domination Region stretches over the southeas¬ 
tern part of Kandi, Jamuna Khaddar and Bhangar assessment circles of Jagadhari 
tehsil where wheat, sugar cane, forage crops and rice cropped land occupancy dominates 
m crop structures. Climatically, it falls in dry sub-humid, climate where annual 
rainfall ranges between 950mm and 1100mm. In this part of Haryana rainfall reliability 
is to the extent of over 25 per cent when consumptive-use values of wheat, sugar cane and 
rice are related with the rainfall normals and standard deviations (see Figures 39, 40 
and 41). Medium to heavy soils dominate, edaphic conditions are favourable for wheat, 
sugar cane and rice cultures. Cropping intensity is moderate because of the perenniality 
m the sugar cane stands. There are three agricultural development blocks based on 
crop structures, viz. 

6. Wheat-Rice-Sugar cane-Forage 

7. Sugar cane- Wheat-Forage-Maize-Rice-Pulses 

8. Wheat-Sugar cane-Forage-Maize-Oilseeds-Pulses 

The crop structures reveal that 

(a) in the Khaddar areas of Yamuna in Jagadhari tehsil there is more diversification in i 
farming than in the Bhangar lying to the west, 
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(b) most of the crops which occupy the major proportion of the harvested area are soil 
exhausting and water demanding, 

(c) the crop rotation practised at present is not a desirable one from agronomic point 
of view, 

(d) forage crops hold an important position in the crop-sequences; this is a favourable 
situation for introducing mixed fanning and thereby improving the farm productivity 
with farm-yard manure and hence the income of ruralites, 

(e) in Khaddar areas oilseeds and pulses enter the crop structures at lower rungs of the 
ladder, the crops which help in increasing the ‘N’ content in the soil, and 

(f) the crop structures suggest that the farming is commercial. 

The problems of this region are identical with those of the preceding one. These being 
identical-twins, the solutions and programmes recommended for both ought to be the 
same. 

HI. FOODGRAINS AND COTTON DOMINATION REGION 
(FIGURE 184) 

The Foodgrains and Cotton Domination Region embraces Dabwali, north Fatehabad 
and northern and central parts of Si'rsa covering mostly Naili, Rangoi and Rohi asses¬ 
sment circles. Environmentally, the region has arid climate and over greater spread 
relatively sandy loam and sandy soft loam soils dominate. Silty clay and loam are 
encountered in the Naili and Rangoi areas. Greater parts of the region are intensively 
irrigated, save the Rohi area where intensity of irrigation is moderate. Cropping in¬ 
tensity is not high because of cotton husbandry: a crop which stands in field for a 
longer time On account of areal differences in agronomic and irrigation geography, 
the following crop structure sub-regions emerge: 

9, Gram-Cotton-Wheat 

10. Wheat-Cot ton-Gram-Forage 

11. Cotton-Gram- Wheat-Bajra-Oilseeds 

These crop-sequences suggest that 

(a) farming is commercial in the ‘Cotton Tract’ of Haryana, 

(b) soil exhausting and water demanding crops occupy the greater proportion of the har¬ 
vested area, 
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(c) farm management over greater parts of this region, is better because of sound crop 
rotation: gram, a legume crop having the capability of adding ‘N content in large quan¬ 
tity to the soil, holds an important status in the crop combinations, 

(d) in Naili and Rangoi assessment circles most of the crops raised are soil exhausting and 
water demanding and the crop rotation is defective, 

(e) in Naili and Rangoi areas the forage crops occupy significant proportions of the 
harvested area: mixed farming may be recommended and future programmes on these 
lines should be chalked out, giving more stress on legume forage crops in the rotation, and 

(f) in Rohi area the irrigation facilities need to be improved so that the area under cotton 
and wheat may be increased. 

The preceding three regions are the most prosperous, productive and dynamic agricul¬ 
tural areas of Haryana. These are the intensively irrigated parts of the state having 
assured supply of agricultural water either from the tube-wells or the Bliakra Canal 
channels. Further, the farming communities inhabiting these areas are hard working 
and receptive to new farm technology. 

IV. WHEAT DOMINATION REGION HAVING SUGAR CANE 
CULTIVATION POTENTIALS (FIGURE 185) 

The Wheat Domination Region comprises the greater part of the ‘Wheat Basket’ of the 
state where wheat cropped land occupancy ranges between 30 and 50 per cent of the 
harvested area. This region covers southwestern part of Karnal, Panipat, Safidon, 
Sonipat, East Rohtak and northeastern part of Jhajjar tehsils. Climatically, these 
areas fall under semi-arid conditions and edaphically under loamy soil prevalences. 
Silty loam is confined to the khaddar and loam to the bhangar areas. Intensity of 
irrigation varies between 45 and 100 per cent and correspondingly the intensity of crop¬ 
ping is between 120 and 150 per cent. The level of agricultural production is high every¬ 
where. On account of these regional differences in environmental and man-made con¬ 
ditions, the region can be divided into four agricultural development blocks based on 
crop structures; these are 

12. Wheat-Rice-Forage-Sugar cane/Vegetables 

13. Wheat-Bajra-Jowar-Sugar cane 

14. Wheat-Forage-Sugar cane-Vegetables-Maize-Jowar 

15. Wheat-Bajra-Jowar-Oilseeds-Sugar cane-Gram-Forage 

The main conclusions which emerge from reviewing these combinations are that 

(a) in the southwestern and southern sectors of the region drought-resistant and drought- 
escaping millets hold significant status in the cropped land occupancy. 
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Figure 185 
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(b) in the northern sector adjacent to the ‘Rice Bowl’ wheat-rice-wheat crop-sequence 
is practised, which, agronomically, is unsound, 

(c) in the north and the Yamuna Khaddar forage crops are also important, mixed farming 
can be tried and legume forage crops can be recommended in the rotation, 

(d) potentials for improvement in sugar cane cultivation in terms of area and production 
accelerations exist because of sub-tropical climate, loamy soil and sugar cane crushing 
facilities, but the limiting factor is the scarcity of assured supply of agricultural water, 

(e) with improvement in irrigational facilities the bajra and jowar hectareage may be 
devoted to sugar cane culture without disturbing the wheat area, 

(f) horticulturing can be encouraged in the Khaddar areas where the vegetables 
need to be stressed as zaid crops, and 

(g) on the whole, the crop rotations need improvements and modifications. 

A number of factors hamper the extension of sugar cane cultivation in Haryana; 
these are: rainfall meagreness and unreliability, fluctuations in canal discharges, frequent 
canal closures, saline-alkaline soils not suitable for the full development of the root system 
of sugar cane and existing cultivation practices detrimental to sugar cane cultivation. 
In the light of what has been said, it appears that the future extension of sugar cane in 
Haryana needs a thorough agronomic-geographic-economic investigation before any 
action is taken to expand the programme. 

V. COARSE FOODGRAINS DOMINATION REGION HAVING COTTON/ 
WHEAT CULTIVATION POTENTIALS 
(FIGURE 185) 

The Coarse Foodgrains Domination Region having cotton cultivation potentials lies 
in the south and southeast of the ‘Cotton Tract’ of the state. It covers southern part of 
Sirsa, south of Fatehabad and Hisar where on account of arid climate, predominance 
of sandy and sandy loam soil and moderate intensity of irrigation, gram and bajra hold 
first two ranks in cropped land occupancy and occupy over 50 per cent of the harvested 
area. The level of agricultural production is low because of environmental restrictions, 
limited irrigation facilities and domination of coarse foodgrains in the crop structure. 
The region is divisible into three developmental blocks in the light of contemporary 
crop-sequences, viz. 

16. Gram-Bajra-Cotton- Wheat 

17. Bajra - Gram-Cotton-Forage 

18. Grarn-Bajra-Cotton- Wheat-Forage-Oilseeds 
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A glance at the crop combinations reveals that 


(a) coarse foodgrains dominate in the agricultural system, 

(b) in northern part of Hisar and eastern part of Fatehabad crop diversification is a 
common phenomenon, which owes to very high intensity of irrigation, loamy soil and 
enterprising farming communities, 

(c) what most attracts an analyst of the existing crop structure is the overwhelming pre¬ 
dominance of gram (a legume pulse) in rabi season, which contributes to the soil fecundity 
as well as to the economy of the region, and 

(d) cropped land occupancy by forage crops achieves a significant strength, mixed 
farming should be tried. 

Especially, by improving irrigational facilities and reducing canal closures cotton cul¬ 
tivation during kharif season and wheat cultivation during rabi season may be enhanced 
at the cost of bajra and gram hectareages respectively. Introduction of more remu¬ 
nerative crops in rotations would effect a change in the cropping pattern only under 
assured irrigation conditions in areas otherwise fit for cotton and wheat cultures. One 
word of caution needs however to be sounded in formulating the new cropping patterns, 
that all intensive soil exhausting and water demanding crops require more draught and 
manpower and input in terms of fertilizers and seeds. 

VI. FOODGRAINS DOMINATION REGION HAVING WHEAT/RICE 
CULTIVATION POTENTIALS 
(FIGURE 185) 

In the region comprising the Siwatiks, the Sub-Siwaliks, the Piedmont Plain and the 
tehsil of Ambala where hilly, piedmont and light loamy soils dominate, fine and coarse 
foodgrains cultivation is practised. Dry sub-humid conditions prevail and the intensity 
of irrigation is low. The northeastern border hills and Piedmont Plain form a distinct 
morpho-agricultural development block, a difficult area from the point of view of 
agriculture. In this region the rugged, undulating and dissected topography is the 
foremost factor governing agriculture. The region is handicapped by the variable 
degrees of slope resulting in hill wash and soil erosion and inadequate underground water 
for irrigation. This region may be divided into .three crop structures approximating 
to morphological regions, viz. the hills, the piedmont plain and the plain: 

19. Maize-Gram- Wheat-Forage-Gochni-Pulses 

20. Wheat-Rice-Farage-Gochni-Maize-Gram 

21. Wheat- For age- Gram- Maize- Gochni-Rice-Pulses 
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The crop combinations highlight that 

(a) crop diversification is prevalent, which, firstly, assures harvest to peasants under the 
existing climatic and edaphic hazards and restricted irrigation facilities and secondly, 
keeps the farm labour force engaged and fully employed, 

(b) in sub-mountainous region maize is a crop of prominence because of favourable 
environmental combinations; elsewhere wheat hectareage holds the agricultural scene, 

(c) in crop-sequence soil enriching crops like gram and pulses occupy an important 
status, farmers need to depend less on artificial fertilizers because of better crop rotation, 

(d) on account of limited irrigational facilities, rainfall meagreness and truancy and soil 
conditions, wheat-gram ( gochtti ) mixture finds a place in the crop structure because it 
is an ‘insurance harvest’ for the farmers, 

(e) rice culture has gained importance in the southeastern part of Naraingarh and in the 
northeastern part of Ambala, viz. the lowlying area (JDahar) of Markanda, a most favour¬ 
able site for paddy cultivation provided irrigation is assured, and 


(f) a keen interest is taken in the cultivation of forage crops; mixed farming needs to be 
supported for improving the farm management and farm economy. 


The preceding discussion reveals that there is scope for making improvements in crop 
rotation and cropping pattern by assuring and enhancing the availability of the leading- 
input (irrigation), thereafter the adequate use of other inputs for high intensity crop 
rotations may be recommended. There are potentials for implementing improvements 
in wheat, rice, maize, forage and pulses agronomy with the Intensive Extension Service 
Programmes (IESP) among the peasantry of this region. 


VII. FOODGRAINS DOMINATION REGION HAVING WHEAT/COTTON 

CULTIVATION POTENTIALS 
(FIGURE 185) 

In the region comprising Narwana, Jind and Hansi, where the climate is semi-arid 
(annual rainfall ranges between 450mm and 550mm), soil moisture deficit is acute and 
soil cover is loamy, the intensive-foodgrains culturing is the common farm practice. 
35 to 55 per cent of the harvested area is occupied by gram and bajra, therefore within 
the foodgrain cultivation the dominance of coarse foodgrains is observable. Moderate 
to very high intensity of irrigation (35 to 80 per cent) and moderate to high intensity of 
cropping ranging between 140 and 160 per cent are encountered. On account of regional 
differences in the intensity of irrigation three crop structure regions may be recognised 
within the major complex, these are 

22. Wheat- Gram- Bajra-Forage- Cotton 

23. Gram-Bajra- Wheat-Forage 

24. Gram- Wheat-Bajra-Jowar 
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The crop combinations suggest that 


(a) the tendency is towards a specialisation in three to four crops, a tendency which at 
no cost should be recommended in agrarian economy of the areas where the 
soil is loamy, crops can be grown all-the-year-round, and the intensity of irrigation 
is significant, 

(b) gram occupies a considerable proportion of the harvested area, a crop which helps 
in soil enriching without any expenditure, 

(c) a keen interest is shown by the farmers in the cultivation of forage crops, which may 
prove helpful to the extension and implementation of mixed farming programmes in an 
area which is always associated with the ‘Murrah Breed Tract’, and 

(d) the drought-resistant and drought-escaping crops hold major proportions of the 
agricultural land. 

The preceding review reveals that there are opportunities for increasing the intensity of 
cropping and for implementing improvements in contemporary crop structures with the 
help of assured and enhanced supply of agricultural water and introduction of improved 
agronomic, technical-organizational, and infra-structural facilities. Due attention 
should be paid towards implementing programmes for improving wheat, forage and gram 
cultivation and formulating plans for encouraging the farmers to take up the raising of 
high-yielding milch stock as a subsidiary occupation, which will increase farm income 
and keep the farm labour occupied. 


VIII. FOODGRAINS DOMINATION REGION HAVING IMPROVEMENT 

POTENTIALS 
(FIGURE 186) 

The Foodgrains Domination Region having potentials for implementing improvements 
in the existing crop agronomy embraces the southeastern part of Jhajjar, East Gurgaon, 
Ballabgarh, Palwal, East Nuh and eastern part of Firozpur Jhirka. Climatically, it 
can be classified as a semi-arid region having annual rainfall between 500mm and 600mm. 
Edaphic conditions vary from light to heavy soils and the intensity of irrigation ranges 
between low and very high proportions. On account of spatial differences in edaphic 
conditions and magnitude of irrigation facilities four areas of similar enterprises in terms 
of crop structures may be identified, viz. 

25. Wheat-Bajra 

26. Wheat-Bajra-Gram 

27. Wheat-Bajra-Forage-Rice-Pulses 

28. Wheat-Bajra- Barley-Forage-Jowar 

29. Wheat-Bajrq-Jgwqr-Gochni-Barley-Gram-Forage 
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A number of facts emerge from these crop combinations* viz. 

(a) wheat and bajra specialisation is observable in khaddar areas of Ballabgarh and 
Palwal on account of silty loamy soil and low intensity of irrigation, 

(b) wheat and bajra cropping again dominates in the eastern part of Gurgaon and the 
southwestern part of Southern Dehri area of Jhajjar but there the gram is an additional 
crop in the combination, holding a secondary status in terms of percentage of the 
harvested area on account of light loam and low intensity of irrigation, 

(c) rice finds a position in the crop combination in the eastern part of Dahar in Ballab¬ 
garh, and 

(d) on the whole, crop combinations reveal dominance of drought-resistant and 
drought-escaping inferior foodgrains. 

Dramatic improvements in crop-sequence, crop structures and levels of agricultural 
production can be wrought in this region provided the intensity of irrigation is stepped 
up and the availability of agricultural water is assured to areas otherwise having 
favourable climatic and edaphic conditions. 

DC COARSE FOODGRAINS DOMINATION REGION HAVING WHEAT/ 
OILSEEDS CULTIVATION POTENTIALS 
(FIGURE 186) 

The Coarse Foodgrains Domination Region extends over West Rohtak, central part of 
Jhajjar, West Gurgaon, West Nuh and central and western parts of Firozpur Jhirka where 
climatically arid conditions and edaphically coarse loamy, sandy and loamy soils are 
encountered. Intensity of irrigation ranges between very low (under 10) and high 
(61 to 90) percentages. Correspondingly, the level of agricultural production varies 
between low and high grades and the cropping pattern from superior to inferior; hence 
the region can be conveniently divided into four crop structures, namely 

30. Gram- Wheat-Bajra-Jowar 

31. Bajra- Wheat - Gram 

32. Gram -Bajra- Gochni- Wheat- Jowar-Oilseeds-Barley 

33. Bajra - Gram-Oilseeds- Wheat-Forage-Barley - Gochni 

After having a look at the preceding crop structures the basic problem of the agricultural 
economy of this region can be summed up as concentration on coarse foodgrains 
because of the scarcity of the leading input, i. e. agricultural water. The solution would 
obviously lie in stabilisation of the agricultural sector by bringing improvements in the 
cropping pattern and by formulating better crop rotations in these parts. In comparison 
to the existing standards of agriculture in the ‘Rice Bowl’ or the ‘Wheat Basket’ of the 
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state, these are the weaker areas* Concerted efforts should be made to increase the 
area under wheat and oilseeds. Finally, due attention should be paid to improving 
sugar cane hectareage in the western part of Rohtak tehsil. 

To sum up: this region has fertile soil, favourable climatic conditions (except rainfall) 
and habitats of assiduous farmers in its northern part. This, however, should not make 
it complacent; the existing advantages should be utilised and irrigation developments 
and dry farming programmes must be seriously and whole-heartedly pressed forward 
on a priority basis. In doing so, the neighbours ancl locals may have to make some 
sacrifices, but this will be rewarded in the future more fully, i.e. in the form of socio¬ 
economic equality and political stability and even higher levels of living in the presently 
so called weaker areas of the state. 

X. COARSE FOODGRAINS DOMINATION REGION HAVING DRY 
FARMING POTENTIALS 
(FIGURE 186) 

Coarse foodgrains specialisation confines to the southwestern sandy undulations of the 
state comprising Bawani Khera, Bhiwani, Loharu, Dadri, western part of Jhajjar, 
Mahendragarh, Rewari and Narnaul. The climate of this region is arid, the soil 
is light to very light, the intensity of irrigation is very low to moderate and the level 
of agricultural production is low: therefore in reality it is the weaker area of Haryana. 
Remedy presupposes diagnosis: before any suggestions are made for any change, it 
is imperative to examine the existing crop structures in this region of specialisation (see 
Figure 143); these are 

34. Bajra-Gram 

35 . Bajra- Gram - Wheat 

36. Gram-Bajra-Forage 

The above mentioned crop structures specify the degree of specialisation mostly under 
unirrigated conditions (compare Figure 186 with Figure 71). A glance at the crop struc¬ 
tures reveals that 

(a) bajra-gram crop structure covers the area where sand-dune concentration is consi¬ 
derably high (cf. Figures 186 and 20), 

(b) wheat, holding a secondary status, is an additional crop in Rewari and Narnaul on 
account of fertile soil available in inter-dune areas, i.e. Tals , and limited irrigation 
facilities accessible to wheat culture, 

(c) in northern Rewari barley and in southern Rewari rabi oilseeds occupy proportions 
in the harvested area to the extent that these find a position at the lower rungs in the 
crop structures, and 

(d) in Bawani Khera forage crops enter the agricultural scene and attain a position in 
the crop structure. 


438 


MIN tSTfiy 


Haryana's Agriculture: Problems and Prospects 



The bulk of the cultivation in this region is rainfed, if there is a failure or uneven dis¬ 
tribution of rainfall the crops fail leading to onset of famine conditions; the agricultural 
economy is highly unstable. As there are only two important crops, the farmers do not 
find a full and uniform employment throughout the year. There is no supplementary 
crop to absorb the unemployed resources of the farmer’s family labour, bullock force, 
etc. at a time when there is no work in bajra and gram fields. Therefore, specialisation 
in bajra and gram to the degree prevailing in this region can hardly be said to be desirable. 
As such, lift irrigation programmes should be given priori ty and dry farming programmes 
need to be planned and implemented in national interest. Thereafter, crop programmes 
that can meet the following conditions should be introduced so that the defects of the 
existing ones could be corrected: 

(0 these should reduce the risk and uncertainty in harvest to the minimum, 

00 these should provide full and uniform employment throughout the year as far as 
possible, 

(Hi) these should provide the peasants maximum return with the available resources, 
0'v) these should conform to the available irrigation facilities, 

(v) these should be flexible so as to adjust to increase in irrigation, and 
00 these should maintain the productivity of soil at a profitable level. 

CONCLUSION 

The following main conclusions emerge from the review of the crop structures of the 
‘Agricultural Development Blocks’ (Figures 184 to 186): 

(a) The intensive, arable, irrigated fanning areas with well developed marketing facilities 
and reliable returns, reinforced by new incentives, have shown a tendency to greater 
diversity. The crop diversity in the irrigated loamy areas shows their suitability for a 
variety of crops. The simplicity of cropping in sandy arid areas is an expected feature. 

(b) The cultivation of foodgrains occupies a major proportion of the harvested area, 
showing the general absence of livestock enterprise. The crop structures of many of 
the blocks are ideal e <amples of subsistence crop economy with a high degree of specia¬ 
lisation in the drought-resistant and drought-escaping food pulses, millets and cereal. 
A few crop structures are noteworthy, where fine foodgrains, cotton and sugar car.e 
achieve prominence: such associations are the outcome of recognisable forces, such as, 
the favourable climatic and edaphic conditions, the considerably high intensity of 
assured irrigation, the high agricultural density, the ideal terrain for mechanization, 
the marketing facilities and the movement-minimization, and the assiduity and 
receptivity of the farmers. Finally, in a large number of blocks the crop rotations are 
defective, and hence cannot be recommended for everlasting prosperous agricultural 
economy and profitable farm-management. 
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The investigation of the crop structures opens up a future line of analysis and action for 
the agricultural scientists, the irrigation engineers, the planners and the state adminis¬ 
trators, that is, to focus attention on the weaker areas, the introduction of new crops 
and judicious crop rotations. In the weaker areas the crop diversity and the level of agri¬ 
cultural production could be considerably raised, with the provision of adequate and 
assured water supply, the use of improved varieties of seeds, the liberal application 
of fertilizers and due attention to better tillage practices, to a balanced rotation of 
crops and to the practising of dry farming. Additionally, the crop diversity will main¬ 
tain the soil fecundity and enable the farmer to utilise his family force most economi¬ 
cally. If the agriculture of the weaker areas of Haryana is brought at par with that of 
her strongholds lying in the central northeast and the eastern parts, the food produc¬ 
tion of the state will be substantially increased and the economic status of the 
peasant-proprietors will be improved. 

There may be proposals for the introduction of crops like Mexican wheat, hybrid bajra, 
hybrid maize, hybrid jowar, high-yielding gram and American cotton: these need 
careful consideration. It is quite well known that wheat, bajra, gram, maize and 
cotton are the efficient crops in areas where these are dominant (see Figure 178). 
Sometimes suggestions are made to introduce the crops in inefficient areas, i.e. 
areas of minor importance. But it is desirable to concentrate on crop production in 
the most efficient areas of production where a particular crop has dominant or major 
status in terms of percentage strength: the areas of secondary importance should be 
tapped when the areas of dominant or major importance have achieved optimum 
level, while the areas of minor importance need not to be explored at any cost because 
that will not bear fruit. 


Crop rotation is one of the means used for balancing the input and extraction of soil 
nutrients, thereby maintaining and replenishing soil fecundity of arable land. It means 
the raising of different field crops in a planned sequence on the same field during the 
course of four to five agricultural years. Additionally, a well-designed crop-sequence 
will allow enough scope in farm management to increase or decrease hectareage of diffe¬ 
rent crops according to changing environmental forces and human circumstances, econo¬ 
mic conditions in oarticular. These cannot be achieved without a planned rotation at all 
or under a system where, as a general rule, the same crop is grown in the same field year 
after year. The latter would at least allow the peasantry in Haryana to take full ad¬ 
vantage of the most favourable morphological, edaphic, climatic and socio-economic 
conditions and the aspect or location of arable fields for particular crops. But it would 
be an exceptional system of farming leading to declining production per unit area, which 
necessitates the adoption of rigid system of crop rotation so that the soil fertility and 
profitability in farming as a profession are maintained: this situation is encountered in 
the ‘Rice Bowl’ of Haryana. The introduction of green manuring and legume cultivation 
will result in a revolution in farm economy of irrigated areas of the state. The new arable 
forage legumes will not only provide food for more farm animals (draught and milch) 
but will also result in a new and close integration of cropping and stocking, which should 
be the feature of Haryana’s agriculture; a farm-yard full of animals should be an integral 
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part of the cropping programmes. In the ‘Rice Bowl’ of Haryana the system is to be 
linked with the eight-course rotation of wheat-cffiaincha-rice-gram-chari-rice-egyptian 
clover-rice spreading over three agricultural years. The ‘Rice Bowl’ eight-course would 
have hey-day in the years to come because of its real significance as a feitility-building 
rotation, and additionally its variants provide key to profitable crop production and 
better feeding of livestock—a prerequisite for ‘White Revolution’. A well-structured 
soil is easier to work down to a good seed-bed than a poor structured one. The 
physical environment of the field crops, i.e. soil structure, can be improved by the 
application of farm-yard manure or similar bulky organic materials, the other method 
is by putting the land down to legumes. Under well-managed green manure crops or 
legumes a layer of turf is built up which, when ploughed in, provides cashable fertility 
in the following crops or succeeding cultivations (personal experience). In addition 
to soil fertility, the other most compelling reason for a planned rotation of different 
crops is that, in its absence, there is the risk, indeed the certainty, of a build-up of disease 
organisms in the soils when susceptible plants of the same type are grown again and again 
in the crop-sequence. Only the breeding of disease-resistant strains, or the use of cheap 
and efficient fungicides and pesticides, could justify a relaxation of prevention and control 
through rotational cropping. Almost equal in importance to disease control as a reason 
for crop rotation is weed control. The author has learnt from experience that the control 
of weeds by cultivation is facilitated by the changing conditions of environment provided 
by a rotation of different crops. Finally, a well-designed crop-sequence allows for timely 
field operations, timeliness for cultivation and timeliness in crop production. 

Albeit the strengthening of the existing drought-resistant and drought-escaping crops 
over large areas in south and southwest of the state might help a bit, the primary solution 
to the problems of weaker areas and the socio-economic inequality within the borders 
of the state, at least in the near future, lies in 

(0 the intensification of the existing irrigation facilities and assurance of the availabi¬ 
lity of agricultural water, 

(zY) the extension of lift irrigation to the Bagar and sandy undulations of the southern 
and southwestern parts of the state and the completion of the same without losing any 
time, 

(iii) an appreciable improvement in contemporary cropping patterns and sequences, 

(/v) an aggressive extension and production drive in the case of fine foodgrains and cash¬ 
returning crops, which can certainly yield good dividends, 

(v) the transformation of the traditional system of agriculture through technical inno¬ 
vations and suitable modifications of the policies relating to the supply of inputs and 
institutional arrangements, 

(vi) an efficient use of fertilizers to the recommended doses, coupled with improving the 
credit and extension services, 

(vii) chalking a regular programme of agro-based industries preparing a ground for 
expanding and setting up textile, sugar and flour mills, and 
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(v«i) strengthening the extension service for the development of Intensive Dairy 
Development Programmes (IDDP) in areas where a keen interest is taken by the farmers 
in the cultivation of forage crops. 


The slogans before the state in the coming decade, therefore, should be to raise the agri¬ 
cultural productivity, to improve farm management, to increase farm income and to 
uplift the weaker areas so as to bring them at par with the ‘Rice Bowl’ and the ‘Wheat 
Basket’ in terms of agricultural prosperity: the future agricultural plans of the state 
should be formulated keeping in view the manifold objectives narrated at length in the 
preceding pages. 
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ABl: 

ANURVARA: 

ARIDISOL: 

ASSESSMENT CIRCLE: 

BAGAR: 

BARANI: 

BATAI: 

BET: 

BHANGAR: 

✓BHUD: 

BHUDER: 

CHAEKNOTE: 

. DAHAR: 

DAKAR: 

DARRAR: 

DEHRI: 

GUR: 

JAGIR: 

KALLAR: ‘ 

KANKAR: 

KHADDAR: 

KHARIF: - 

MARUSTHALI: 

MOLLISOL: 

NAILI: 

NEHRI: 

NULLAH: 


Land flooded by river!;. 

Sanskrit word meaning sterile. 

L. aridus, dry and L solum, soil; formed in arid climate. 
A sub-division of a tehsil including the villages having 
the same land capability and productivity. 

Sandy area. 

Land solely dependent on rainfall. 

Share cropping. 

Lowlying flood plain. 

Old alluvium in the plains. 

Inferior loamy soil. 

Sandy soil. 

Coarse loam. 

Lowlying area having clayey soil, inundable every year. 
Stiff clay. 

Small ravine. 

Land inundated by floods. 

Rough brown sugar. 

Award in terms of cultivable land. 

Lime concretions or saline deposits. 

Calcareous nodules found in the soil. 

New alluvium. 

Summer crops, harvested in September, October and 
November. 

A Sanskrit word meaning ‘The land of Dead’; consists 
of two words, i.e. Men'it (dead) and Sthali (land). 

L. mollis, soft; chestnut soil. 

Channel of the Ghaggar river. 

Land irrigated by canals. 

Seasonal torrent. 
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RABI: v v 

RANGOI: 

RAUSLI: 

REH: 

ROHI: 
SALLABI: 
v SEM: 

SEOTI: 

SHAMLAT: 

SOTAR: 

TAL: 

TIBBA:. 

THUR: 

UDIC: 

URUVARA: 

USAR: 

USTIC: 

ZAID: , 
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Spring harvest or winter crops, harvested in February, 
March and April. 

Colourful. 

Sandy loam. 

Saline deposits in the older alluvium tracts. 

\ Soft loam. 

Land moistened by river percolation. 

Waterlogging. 

Light loam. 

Village commonland. 

The generic name of the soil of the Ghaggar Valley (hard 
red clay). 

Lowlying level land between sand-dunes covering a 
considerable area in extent. 

Higher sandy areas in an undulating locality. 

Land affected by injurious salts. 

L. udus, humid; of humid climates. 

Sanskrit word meaning fertile. 

Derived from a Sanskrit word ‘Ushara’ meaning sterile. 
L. ustus, burnt; of dry climates with summer rain. 
Crops in-between kharif and rabi cropping. 
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